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National Transportation Safety Board
Washington; D.C. 20594 |
Safety Recommendation

Date: = May 18, 1998

In‘reply refer to: ~ H-98-27

Honorable Rodney E. Slater
Secretary

U.S. Department of Transportation
Washington, D.C. 20590

: On October 9, 1997, about 12:10 a.m., a 1994 Mack truck tractor pulling a 1994 Fruehauf
MC-306 cargo tank semitrailer was heading south on Central Park Avenue in Yonkers, New
 York. The truck, which was loaded with 8,800 gallons of gasoline, was just going under an
overpass of the New York State Thruway (Thruway) when it was struck by a southbound 1990
Eagle Premier sedan. The car hit the right side of the cargo tank in the area of the tank’s external -
loading unloadmg lines (loading lines), releasing the gasoline they contained. The ensuing fire
destroyed both vehicles and the overpass of the Thruway; the Thruway remained closed for

approximately 6 months. The driver of the car was killed; the driver of the truck was not injured.
The damage was estlmated to cost $7 million. At the time of the accident, the weather was clear

and dry with no overcast

‘The National Transportation Safety Board determines that the probable cause of the
accident was the failure of the car driver to (1) stop for the red light or (2) reduce his speed or (3)
“apply his brakes soon enough to avoid the collision. Contributing to the severity of the accident
was the fire resulting from the release of gasoline that the cargo tank’s loadmg lines were
carrying, as permitted by the DOT

While investigating the acc1dent the Safety Board found that the accident’ s most
significant element was not its cause, but its severity. A similar error on the part of a car driver .
might have had far less serious consequences—such as some damage to the car and truck, slight
injuries, or both. In this case, however, one person died and the property damage was substant1a1
The cruc1al difference was the presence of gasoline in the loading lines.

Most MC-306 and DOT-406 cargo ,tanks used to transport petroleum distillate fuels are
loaded through bottom loading lines and then operated on the roads with cargo in these lines.

- 'For more information, read Highway Accident Report—Collision of Tractor/Cargo Tank Semitrailer and
Passenger Vehicle and Subsequent Fire, Yonkers, New York, October 9, 1997 (NTSB/HAR-98/01/SUM).
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However, because of their design, location, and vulnerability to being hit by other vehicles on the
road, the practice of transporting hazardous materials in loading lines significantly increases the
potential seriousness of any accident because cargo may be released from the damaged lines.

Safety Board investigators- demonstrated the vulnerability of loading lines by placing 12
passenger vehicles (varying in type and size) near the loading lines of a cargo tank that was
similar to the accident cargo tank. Each vehicle was placed so that the angle between it and the
truck was approximately the same as the angle between the accident car and the accident truck.
The investigators found that each of the 12 vehicles would have struck the loading lines of the
truck had the vehicle moved forward. Therefore, the Safety Board believes that most vehicles
currently in use are capable of stnkmg the loading lines of cargo tanks.

In 1978, a FHWA memorandum established the FHWA policy of allowing gasoline to be
carried in loadmg lines because of “economic a.nd practicality con51deratlons

When RSPA published its final rule in 1989, which allowed the transportation of gasoline

in loading lines, RSPA noted that loading lines are not appropriate packaging for hazardous .

materials:

‘Bottom loading and unloading outlets on cargo tanks, although -very useful,
present the inherent risk that if damaged the entire contents of the tank may be
released....piping attached to the outlet valve is provided with a sacrificial device
that is designed to-break under accident loads.... Because such piping under the
current regulation is not specifically a part of the product containment vessel and
is designed to fail in an accident, RSPA’ s position is that piping between the tank
‘outlet valve and any loading valves is not an appropriate packaglng for the
transportatlon of hazardous materials. '

As a part of the implementation of the Clean Air Act (CAA), the Environmental
Protection Agency (EPA) required that cargo tanks used in areas operating under
EPA’s State Implementation Plan for the CAA must be equipped with a vapor
recovery system. The petroleum industry chose to use bottom loading in
conjunction with tank top vapor recovery as their method of compliance with the
CAA. All motor fuels must be metered for tax purposes. Unfortunately, in
implementing this system the industry did not provide for a way to drain product
from the cargo tank piping back into the loading facility and maintain proper
“accounting for tax purposes. As a result, cargo tanks are currently operated with
gasoline in external piping that is designed to fail in an accident. The operation of
cargo tanks with lading retained in external piping is generally limited to
petroleum distillate fuels metered for road fuel tax purposes and transported in
bottom loaded MC-306 type cargo tanks. The scope of .these operations
encompasses the vast majority of all gasoline transported. : :

RSPA strongly believes .the practice of transportiné‘ hazardous materials in
exposed unprotected piping designed to fail, if impacted in an accident, is an
unnecessary risk....Accordingly, RSPA proposed in the Notice for Proposed



~

Rulemaking a prohibition on the transportatlon of hazardous materials in external
piping unless the piping is protected by very substantial guards.

Commenters for the petroleum industry, represented by the American Petroleum
Institute and several large petroleum companies, argued that the need for bottom
damage protection structures to protect piping containing lading is not justified.
They argued that, based on statistical data showing the infrequency of accidents
involving these lines, the relatively small amounts of product exposed, and the
integrity and operation of current self-closing valves, the loss of ladlng from
piping is not a significant problem..

RSPA agrees that accidents resultlng in damage to unprotected external piping
carrying lading are infrequent, but the consequences of such accidents can be

substantial, particularly if the material released has inherent hazards greater than

that of gasoline....with the exception of gasoline, the transportation of hazardous

“materials in external unprotected piping is prohibited. For hazardous materials

other than gasoline, transportation in external unprotected piping is less common
and thus the prohibition of such transportation will have a much lower cost
impact. However, if the transportation of gasoline in external unprotected piping
were prohibited, the impact on the petroleum industry could be substantial.

Although we have very serious concerns with the practice of transporting gasoline
in external unprotected piping, we do not have sufficient data regarding incidents
that can be attributed to the dislodging of piping to justify prohibiting the practice
for gasoline at this time. Nor do we have adequate information concerning
possible altemnative procedures or equipment for accomplishing vapor recovery
and road fuel tax metering and the costs associated with these alternatives. Many
of the potential cost effective ways to eliminate the risk associated with the
transportation of gasoline in external unprotected line may entail alterations to the °
cargo tank piping, fixed loading and unloading equipment, or both. For these
reasons we are excepting gasoline from the prohibition on the transportation of
hazardous materials in external unprotected piping. However, we encourage the
petroleum industry to consider the risk they accept in employing this practice, and
work to eliminate it. We believe the petroleum industry is best positioned to
consider and evaluate all the possible ways to eliminate this risk in the most cost
effective manner.

Subsequently, in 1990, after being petitioned by industry, RSPA amended the regulations
to require bottom damage protection only for loading lines used to transport poison B liquids,
oxidizer liquids, liquid organic' peroxides, and liquids corrosive to the skin. The rulemaking
permitted carriers to continue to transport petroleum products and other hazardous materials in

loading lines without bottom damage protectmn

The Safety Board concludes that transportmg hazardous materials in loading lines creates
a hazardous condition. Consequently, the Safety Board believes that the DOT should prohibit
carrying hazardous materials in vulnerable piping, such as loading lines, of cargo tanks.



Therefore the National Transportation Safety Board issues the followrng recommendation
to the U.S. Secretary of Transportatlon ‘

Proh1b1t the carrymg of hazardous materials in external piping of cargo tanks,
such as loading lines, that may be vulnerable to failure in an accident. (H-98-27)

Please refer to Safety Recommendat1on H-98- 27 in your reply. If you need additional
1nformat10n you may call (202) 314- 6445 :

Chairman HALL, Vice Chairman FRANCIS and Mernbers HAMMERSCHMIDT
GOGLIA, and BLACK concurred in this recommendatron '




‘Natlonal Transportatlon Safety Board‘
Washington, D.C. 20594

Safety'Recommendatidn

Date;” May 21, 1998
In reply réfer to: M-98-31 through -41

Admiral Robert Kramek
Commandant

U.S. Coast Guard -
Washlngton D.C. 20593 0001

Early on July 27, 1996, while the Panarna.man cruise sh1p Unzverse Explorer was en route
from Juneau, Alaska, to Glacier Bay, Alaska, with 1,006 people aboard, a fire started i in the main
laundry near an open fire door next to a stairway. Dense smoke and heat spread upward to a deck
on which crew accommodation quarters were located. Five crewmembers died from smoke
inhalation and 55 crewmembers and 1 passenger sustained minor or serious injuries. Sixty-nine .
people were transported to area hospitals, where 13 of the injured were admitted for further
treatment.! The total estimated damage to the vessel was $1.5 million. As a result of its
investigation of this fire, the National Transportation Safety Board identified several safety
deficiencies, which are listed below. The analysis also raised questions about the toxicological
testing criteria, namely the lack of specificity in the Code of Federal Regulations (CFR).

The major safety issues identified in this accident were, in part, the following:
e Adequacy of shipboard communications; -
e Adequacy of fire preven‘non detectlon and control measures;

. Adequacy of company emergency procedures and

o Adequacy -of -oversight, including . the control venﬁcatlon exam1nat1on (CVE)
- procedures of the Coast Guard. :

In this accident, when the watch officer on the Bridge?received the first fire alarm, he
immediately instructed the fire watch to verify the presence of a fire as required by company
procedures. After the fire watch was below deck, the bridge watch officer radioed him a second
time via UHF radio but heard no response, although the fire watch did receive and acknowledge_
the transmission using his UHF radio. When the fire watch realized that his radio transmissions
were ineffective from his location, he tried to telephone the bridge with-a report of smoke
conditions, but the telephone line’was busy. Upon hearing the announcement to report to
emergency stations, the fire watch then went to his muster station, never reporting his
observations to the watch officer on the bridge. Thus, the Universe Explorer suffered a

'For additional information, refer to Marine Accident Report—Fire On Board the Panamanian Passenger Ship
Universe Explorer in the Lynn Canal Near Juneau, Alaska, July 27, 1996 (NTSB/MAR-98/02). ’

6743D



communications breakdown during the ea:lylphase of this emergency, not only because the type
of instrument used was ineffective, but also because the fire watch did not follow effective
procedures, falhng to pass on essential 1nf0rrnat10n to the bndge

The Universe Explorer is typlcal of passenger vessels whose steel structure results in
“dead spots™ where UHF radios become ineffective. Had the fire watch, who was acting alone,
been seriously injured or trapped and in need of assistance, he could not have notified the bridge.
Additionally, had he had vital information about the progress of the smoke, the fire, or the safety
of people on board, he could not have transmitted it to the brldge The Safety Board therefore
found that the UHF radio d1d not provide the communications capability to ensure the safety of
the fire watch, which, in turn, was needed to ensure the safety of passengers and crewmembers.

The Safety Board is aware that the U.S. Navy has addressed the problem of effective
internal shipboard radio communications by installing an internal radio antenna network through-
out its vessels. This type of system eliminates dead spots, enabling crewmembers to carry out
communications with no interruptions. In the Board’s opinion, it is absolutely essential that
personnel who may be going into -harm’s way be able to receive and transmit messages from
anywhere inside a vessel durlng an emergency '

, The ﬁre‘occurred 1mmed1ately below the hospital, forcing the ship’s doctor and nurses to
evacuate immediately. The Universe Explorer medical staff had only one radio; which meant that
the nurses repeatedly had to go to the doctor to determine where their assistance was most
needed. The lack of effective communications interfered with the medical staff’s ability to render
treatment to injured passengers and ‘crewmembers. Had each member of the medical staff had a -
radio and a separate frequency on which to communicate so as not to interrupt other emergency
transmissions, the doctor and nurses could have conferred over the radio without hav1ng to leave
patlents asa result many injury v1ct1ms could have been treated sooner.

Because the first fire alarm was trlggered by a heat detector smoke from the main
laundry fire on the Universe Explorer probably began spreading upward to the crew berthing area
before the bridge received the first alarm. The delay in the bridge watch’s closing the magnetic
fire doors in combination with the crew’s compromising the effectiveness of some fire doors by
tying them open allowed a massive, lethal amount of smoke to quickly accumulate in the crew
accommodations area, trapping a number of crewmen in their quarters. Their cabins lacked
telephones or other means of communication with which they could signal their location or call
for help. Crewmen tried to signal their need for assistance by waving a towel ‘out of a porthole,
by banging on walls, and by yelling for help; however, their efforts were ineffective. Because of
the vessel’s steel construction, noises either migrated.or were not audible, making it difficult for
rescuers to accurately determine where the trapped crewmen were located. Rescuers did not find
several trapped crewmen until more than 2 'z hours after the fire started. Had some stranded
crewmen not found a room with a porthole, the number of fatalities would have been higher.



- The Safety Board has been a -proponent of emergency call systems in passenger
staterooms on cruise ships for several years; in a 1993 special investigation report* concerning
passenger ship accidents, the Board issued Safety Recommendation M-93-39 asking that the
Coast Guard “analyze the desirability and feasibility of equipping passenger staterooms with an
emergency call system by which trapped passengers can signal their plight.” The Coast Guard
ultimately advised the Safety Board on-August 6, 1996, that it had discussed the desirability and
feasibility of installing emergency call systems in passenger staterooms with the U.S. Safety of
Life At Sea (SOLAS) Working Group on Fire Protection and, based upon- that discussion,
determined that “an additional emergency call system would not improve passenger-to-crew
communications and would require additional maintenance.” The Safety Board then classified
Safety Recommendation M-93-39 “Closed—Unacceptable Actlon” because the Coast Guard did
not perform the requested analysis. , :

As mentloned'ea:her, when the fire watch tried to contact the bridge by telephone, he got
a busy signal. The Safety Board notes that the Universe Explorer had telephones in passenger
staterooms. Had passengers been trapped and tried to use their telephones, ‘they likely would
"have ‘had similar difficulties. As this accident demonstrates, all accommodation areas should
have a means by which individuals can signal their locations during a fire emergency to facilitate
‘rescue operations. Even a simple system, such as the flight attendant call button system used on
commerc1a1 airlines, would probably be sufﬁc1ent to signal a location.

A number of factors adversely affected survwabﬂlty on th1s sh1p Durmg the Safety
Board’s postaccident examination of the laundry, investigators observed that a bulkhead isolating
the laundry area from the stair towers had been removed. The presence of the bulkhead would |
not have prevented a fire from starting; however, it would have m1t1gated the propaganon of
- smoke, thereby affording the crew a better chance for surv1va1

Records show that the vessel now known as the Unzverse Explorer was bu11t in 1958 asa-
combination passenger/cargo ship, has been owned by a number of companies, and has
undergone a number of major modifications. The present vessel operator indicated that the main
laundry bulkhead was removed with the approval of the American Bureau of Shipping-(ABS)
during a conversion completed in the early 1970s while the vessel was being operated by another
company. However, classification and inspection authorities have no record of granting approval
for removal of this bulkhead. * :

This accident therefore raises questions about the adequacy of the ABS survey and Coast
Guard control verification procedures and the resulting thoroughness of their inspections.
According to Coast Guard documents, its inspectors currently check a foreign-registered
passenger vessel’s approved plans when the vessel first enters service in the United States or
when it undergoes a major structural modification. In the case of the Universe Explorer, the
vessel happened to first enter U.S. service as a foreign passenger ship during a 5-year period
when the Coast Guard did not require a plan review as part of the initial CVE. '

*For additional information, read Special Investigation Report—dAccidents Involving Foreign Passenger Sths
Operating from U.S. Ports 1990-1991 (NTSB/SIR-93/01).



Since the late 1980s, the Coast Guard re';gularly conducted annual and quarterly CVEs of

the Universe Explorer. The Coast Guard’s Navigation and Vessel Inspection Circular No. 1-93

does not specifically describe how and to what extent inspectors should check fire boundaries.

For example, instructions for the quarterly CVE state that the extent of the vessel examination is

“at the discretion of the attending inspectors” and is determined by the observed condition of the

ship. Instructions for a general walk-through stipulate only that the mspectors should check the
engine room, machmery spaces and accommodatron spaces :

, On July 20, 1996, one week before the fatal ﬁre, Coast Guard inspectors conducted a

. quarterly CVE during which they held a fire drill in the main laundry, yet they did not notice that
the bulkhead shown on the fire control plan was not in place. This raises the question of whether
the inspectors even referred to the plan in the course of conducting the drill. The Safety Board
concluded that the Coast Guard plan review and examination procedures of foreign passenger
vessels do not adequately address the need to verify structural fire protection boundaries. What
particularly disturbs the Safety Board about the missing bulkhead is that it was shown as being in
place on the fire control plan, a document that is critical for firefighting. This case therefore
highlights the need for the Coast Guard to per1od1cally verify that vessels are marntalned in
accordance with approved plans as part of the agency s CVE program

When Safety Board 1nvest1gators examlned the main laundry after the ﬁre they noted that
the smoke detectors were not connected to the fire detection system. The only active fire
detection. devices in' the area were heat detectors. Records do not indicate- why the smoke
detectors were disconnected. However, from discussions with people experienced in laundry
operations, fire experts, and detector manufacturers, the Safety Board determined that moisture,

dust, and lint in the air of a laundry. facility can trigger smoke detector sensors, resulting in false - -

alarms, unless the devices are maintained appropriately. Heat-actuated. detectors require more

- time than smoke detectors to actuate because a minimum level or minimum rate of heating must . -

" occur in the area of the device’s sensor béfore the detector activates. ‘The limitations of each type
of detector could be reduced by establishing systems using both types of devices. Moreover,
combining the system of detection with an automatic sprinkler system would provrde a greater
‘measure of safety by hrnltlng the spread of fire. : :

The Safety Board is aware of present methods for verrfymg the rehablhty of fire alarms,
such as cross zoning, and of detection systems that are in development, such as infrared or
ultraviolet detectors. Given the high fire risk of laundry spaces, it is essential that ship owners
and operators be made aware of reliable ways for monitoring such areas.

‘Records indicate.that on the moming of the accident, all fire doors were closed within a
few minutes of the first fire alarm. Nevertheless, soot and debris patterns observed during the
postaccident exarmnatlon indicated that the fire doors, while open, had allowed the smoke and

_heat from the fire to enter the stairway, which then served as a flue, transmitting smoke and hot
gases upward to other decks. At the top of the stairway, the open fire door allowed massive
quantities of smoke to enter the break no. 1 passageway and migrate into the crew berthing area.



Had the doors leading from the main laundry to the stairways automatically closed when
the fire started, the smoke and heat of the fire probably would have been contained within the
boundaries of the main laundry long enough for crewmembers to have been warned of the fire
and to have escaped from their berthing area. The Safety Board concluded that had automatic
closure of the fire doors been incorporated in the fire detection system, the fire doors in the area
where the fire broke out would have shut immediately when nearby detectors activated, thereby
restricting the spread of lethal amourits of smoke to the crew berthing areas. :

The Board identified the need for automatic closure of fire doors long before this
incident. As a result of its investigation of the August 20, 1984, fire on board the Bahamian pas-
senger ship Scandinavian Sun,’ the Safety Board issued safety recommendations asking that the
Coast Guard propose to the International Maritime Organization (IMO) that SOLAS 74 be
amended to require the integration of fire detectors with fire doors (M-85-60) and the fire control
- system (M-85-61). The Coast Guard concurred and submitted the proposals at the February 1986
meeting of the IMO Fire Protection Subcommittee, which took no action on them.

- In a 1989 safety study,’ the Safety Board superseded Safety Recommendations M-85-60

‘and -61 with Safety Recommendations M-89-124 and -125, asking the Coast Guard to propose

that the IMO, in part, require passenger ships operating from U.S. ports and embarking U.S.

passengers to have a centralized automatic/manual fire control system integrating the fire

detector, automatic fire door controls, ventilation systems controls, and general alarm into a

unified system (M-89-124) and integrated heat and/or smoke detectors with automatic ﬁre door
: release switches (M-89-125). ‘ :

In 1992, the IMO enacted amendments to the SOLAS 74 fire safety regulations that
included improved measures for fire doors. Requirements contained in Chapter II-2 stipulate that
new passenger ships must have fire doors capable of remote and automatic release from a
continuously staffed central control station, as well as from a .position at both sides of each
individual door. Further, SOLAS Regulation 41-2 requires that the stairway enclosures, main
vertical zone bulkheads, and galley boundaries on existing passenger vessels be fitted with self-
closing fire doors capable of bemg released from a central control station and from eaeh door.

The Safety Board reviewed the amendments to SOLAS 74, considered the measure
requiring remote release from a centrally manned location to be in compliance with the intent of
the recommendations, and classified Safety Recommendations M-89-124 and -125 “Closed—
Acceptable Alternate Action.” Following its investigation .of the Universe Explorer fire, the
Board has reconsidered its opinion. As this accident demonstrates, having a central station
initiate the closure of fire doors does not afford the maximum measure of safety and can result in
delays that prove fatal. ‘

’For additional information, read Marine Accident Report Fire Onboard the Bahamian Passenger Ship M/V
Scandinavian Sun, Port of Miami, Miami, Florida, August 20, 1984 (NTSB/MAR-85/08). -

“For additional inforrﬁation, read Safety Study—Passenger Vessels Operating from U.S. Ports (NTSB/SS-89/01).
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Based “upon interviews with 'crewmembers, the Safety Board identified - several
deficiencies in the on'-boa;d emergency  procedures, including the adequacy of the crew
emergency drills and the methods used to locate the fire and trapped crewmembers. .

The Universe Explorer codducted weekly crew emergency drills as required by SOLAS.
The drills did not include, and were not required to include, identifying alternate escape routes

from cabins and work sites.. The berthing area where the fatalities occurred was forward of the -

crew galley and most work areas. Consequently, when crewmembers were alerted to the fire,
they reacted according to habit in attempting to escape. They first tried to walk aft but could not
‘continue because the increasing intensity of the heat and smoke forced them to turn around to
find alternative escape routes. Although they had several other means of escape 50 to 60 feet
away, locating an exit quickly in the dense smoke conditions was difficult. The position of the

deceased crewmen’s bodies in the passageways indicates that they probably were overcome by _‘

the heavy, toxic smoke while trylng to ﬁnd an escape route.

The 1995 amendments to the Standards for Tralmng Certlﬁcatlon and Watchkeeplng
Convention that became effective February 1, 1997, recognize the need for improved' survival
training. The amendments require that before being assigned to shipboard duties, crewmembers
who are new to a seagoing ship must receive familiarization training in survival techniques or
receive sufficient information and instructions to be able to perform certain tasks, including
identifying emergency escape routes and muster and embarkation stations. Although the Safety
Board is pleased by the training requirements for new employees, it is concerned that individuals
newly assigned to a ship, who have to familiarize themselves with numerous other vessel
~ operations, may not assimilate all or may forget some of the information provided to them. Based
on its findings from this accident, the Safety Board determined that crewmembers need periodic
training in survivability that includes information and/or drills about alternate routes of escape.

Following the emergency broadcast to the crew, the ship’s two fire teams assembled,
donned protective gear, and marshaled firefighting equipment. The safety officer took charge of
the search for the fire while the staff captain directed efforts to search the crew berthing area.
Despite the prompt action, the searches did not result in t1me1y location of either the fire or the
trapped crewmen. : :

The search for the trapped crewmembers was ‘disorganized and ineffective. The staff
captain initially directed one fire team member to don breathing equipment and to search the
crew area alone, which was ill-advised and dangerous. The lone searcher encountered fallen
crewmen whom he could not aid and heard calls for help from people whom he could not locate.
He reported his findings to the staff captain, who, along with another team member, went below
deck with the first searcher to remove the fallen crewmen. However, the staff captain did not

immediately order other fire team members to find the trapped crewmen. The lack of systematic

effort and the delay in rescuing trapped crewmembers demonstrate that the Universe Explorer
crew was not adequately prepared to conduct rescue operations. The Safety Board concluded that
if the vessel had had a properly equ1pped rescue team that was trained in locating and recovering
- people trapped in smoke-filled areas, the crewmen probably would have been rescued sooner and
- would have sustained less severe injuries; moreover, fewer crewmen may have died.



In addition to the major safety issues discussed above, the Safety Board had concerns
about the toxicological testing that warrant discussion. Following this accident, company
. officials did not designate any crewmember for testing until late July 27, 1996, and only then at
the request of Safety Board investigators. Specimens were not. collected from the individuals
designated for testing until at least 34 hours after the accident. Crewmembers who were tested
showed no indication of having used drugs or alcohol. In this case, however, the fire watch, who
was known to have been in the main laundry within 20 minutes of a fire detector activating in the
area, was not tested for either drugs or alcohol. - :

In reviewing the regulatory requirements. for testing, the Safety Board found that the
wording in the CFR regarding who should undergo postaccident toxicological testing is not
specific. The regulations at 46 CFR Subpart 4.06 state that following a serious marine incident
“the marine employer shall take all practicable steps to have each individual engaged or
employed on board a vessel who 1s directly involved in the incident chemlcally tested for
evidence. of drug and alcohol use” and to ensure that specimens are collected “as soon as
practicable.” The term individual directly involved in a serious marine incident is defined at 46
CFR subpart 4.03-4 as “an individual whose order, action or failure to act is determined to be, or
cannot be ruled out as, a causative factor in the events leading to or causing a serious marine
incident.” The Safety Board found ‘that, in the absence of specific criteria, an immediate
determination of the individual(s) directly involved in a serious marine incident who should be
considered for drug and alcohol testing is sometimes difficult and that procedures are needed to
ensure that such 1dent1ﬁcat10n and subsequent testing is conducted ina trmely manner.

Therefore the Natlonal Transportatlon Safety Board recommends that the U.S. Coast
Guard:

Propose to: the International Maritime Organization that passenger ships be
required to institute procedures, upgrade equipment, or do both to establish
reliable internal radio communications from anywhere inside a vessel during an
emergency. (M-98-31)

Recommend to the International Maritime Organization that passenger and crew
cabins on cruise- ships be required to be equipped with an emergency call system
so that people trapped during a fire emergency may . have a means of srgnalmg
their location. (M-98-32)

Conduct research with the passenger ship industry and the National Fire
Protection Association on the adequacy of heat and smoke detectors for use in
high-fire-risk areas, including laundry spaces, of passenger ships and, based upon
'your findings, propose to the International Maritime Organization equipment or
procedural guidelines for improving the reliability of fire alarms. (M-98-33)

Propose to the International Maritime Organization that passenger ships be
. required to integrate heat and/or smoke detectors with automatic fire door release
switches so ‘that the doors in the immediate area of the fire will close
automatlcally when the detectors are actrvated (M-98-34)



. Propose ‘to the International Maritime Organization that periodic instruction or

. drills on alternate escape routes be provided to all crewmembers on passenger
shrps to reinforce the familiarization training required of new seafarers by the -
1995 Amendments.to the Standards for Tra.mrng Certrﬁcanon a.nd Watchkeepmg
Conventron (M-98- 35) ' '

" Propose to- the Intematronal Maritime Orgamzatlon that spemally trained and
suitably equlpped rescue teams be required on boa.rd all passenger ships.
‘(M -98-36) ' :

-Recommend to the International Maritime Orgamzatron that passenger shrp
companies be required to equip each on-board medical staff member with a .
portable radio with a dedicated frequency for use during an emergency. (M-98-37)

Revise your control verification  examination procedures to" include a more
- detailed review of structural ﬁre protectron features on board forelgn passenger
ships. (M-98-38) ' : :

Require that each. foreign passenger vessel operating from U.S. ports periodically
‘undergo a complete plan review and vessel examination to verify that it is bemg
maintained in accordance with approved plans. (M-98-39)

In cooperatron wrth mant_rme industry- representatrves, establish: criteria for
identifying those individuals who should undergo drug and alcohol testing after a
serious marine incident, and establish procedures to ensure that such identification
and subsequent testing is conducted in a timely manner. (M-98-40)

Submit a copy of ‘the National Transportation Safety Board’s report of the fire on
board the Universe Explorer to the International Maritime Organization for
dlstnbutron and discussion. (M-98-41) : -

Also, the Safety Board issued Safety Recommendatlons M-98 42 through -57 to New
Commodore Cruise Line, Ltd., and to V. Ships Marine, Ltd., M-98-58 through -67 to the
International Council of Cruise Lines, and M- 98 68 to the Amencan Bureau of Shipping.

Chamnan HALL Vice Chalrman FRANCIS and Members HAMMERSCHMIDT
GOGLIA and BLACK concurred in these recommendatrons
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Washington, D.C. 20594 |

Safety Reco'mmendatidn

. Date: May 21, 1998
In reply refer to: M-98-42 through -57

Mr. James Sullivan

President

New Commodore Cruise Lines, Ltd.
4000 Hollywood Blvd.

Suite 385, South Tower
Hollywood, Florida 33021

Mr. Thomas F. Keenan
Vice President, Operations

V. Ships Marine, Ltd.

22 Jericho Turnpike

Mineola, New York 11501

Early on July 27, 1996, while the Panamanian cruise ship Universe Explorer was en route
from Juneau, Alaska, to Glacier Bay, Alaska, with 1,006 people aboard, a fire started in the main
laundry near an open fire door next to a stairway. Dense smoke and heat spread upward to a deck
~ on which crew accommodation quarters were located. Five crewmembers died from smoke
inhalation and 55 crewmembers and 1 passenger sustained minor or serious injuries. Sixty-nine
people were transported to area hospitals, where 13 of the injured were admitted for further
treatment.’ The estimated total damage to the ship was $1.5 million.

In this accident, when the watch officer on the bridge recelved the first ﬁre alarm he
immediately instructed the fire' watch to verify the presence of a fire as required by company
~procedures. After the fire watch was below deck, the bridge watch officer radioed him a second
time via UHF radio but heard no response, although the fire watch did receive and acknowledge
the transmission using his UHF radio. When the fire watch realized that his radio transmissions
were ineffective from his location, he tried to telephone the bridge with a report of smoke
conditions, but the telephone line was busy. Upon hearing the announcement to report to
emergency stations, the fire watch then went to his muster station, never reporting his

observations to the watch officer on the bridge. Thus, the Universe Explorer suffered a

communications breakdown during the early phase of this emergency, not only because the type
of instrument used was ineffective, but also because the bridge watch and the fire watch did not
follow effective procedures. ‘

'For additional information, refer to Marine Accident Report—Fire On Board the Panamanian Passenger Ship
Universe Explorer in the Lynn Canal Near Juneau, Alaska, July 27, 1996 (NTSB/MAR-98/02). '
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The Universe Explorer is typical of passenger vessels whose steel structure results in
- “dead spots” where UHF radios become ineffective. In an emergency situation, it is absolutely
essential that personnel who may be going into harm’s way be able to receive and transmit
messages. Had the fire watch, who was acting alone, been seriously injured or trapped and in
need of assistance, he could not have notified the bridge. Additionally, had he had vital
information about the progress of the smoke, the fire, the safety of the crew, or the safety of the
passengers, he could not have transmitted it to the bridge. In this accident case, the National
Transportation Safety Board concluded that the UHF radio did not provide the communications
capability to ensure the safety of the fire watch, which, in turn, was needed to ensure the safety of
the . passengers and the crew. The Board determined that had the Universe Explorer been
equipped with an internal radio antenna network, which eliminates' dead spots, radio
communications would have been more effective during the emergency. B

During this emergency, when the second officer received no response to his trans-
missions, he did not initiate measures to determine what had happened to the fire watch. For his
part, the fire watch did not advise the bridge about his status or the conditions on the Main deck
and left his fire patrol post without first communicating with and obtaining permission from the
watch officer. The Safety Board determined that interal communication procedures used during
-shipboard emergency responses, particularly the communication between the bridge watch and
fire watch when the latter is sent to investigate a fire alarm, need to be improved.

The fire occurred immediately below the hospital, forcing the ship’s doctor and nurses to
evacuate immediately. The Universe Explorer medical staff had only one radio, which meant that
the nurses repeatedly had to go to the doctor to determine where their assistance was most
needed. The lack of effective communications interfered with the medical staff’s ability to render
treatment to injured passengers and crewmembers. Had each member of the medical staff had a
radio and a separate frequency on which to communicate so as not to interrupt other emergency
transmissions, the doctor and nurses could have conferred over the radio without having to leave
patients; as a result, many injury victims-could have been treated sooner.

Fire conditions prevented the medical staff from accessing the medical supplies stored in
the hospital. The bridge maintained an emergency medical kit, but it did not contain oxygen to
treat the crewmembers who sustained smoke inhalation injuries. The Safety Board determined
that the circumstances of this accident point out that the Universe Explorer should have an
auxiliary store of medical equipment a.nd medicine for use 1n emergencies should the hospital
become 1naccess1ble : “

Smoke from the main laundry fire on the Umverse Explorer. probably began spreading
upward to the crew accommodations -area before the bridge received the first fire alarm. Because
of the delay in the bndge watch’s closing the magnetic fire doors and because crewmembers
compromised the effectiveness of some fire doors by tying them open, a massive, lethal amount
of smoke quickly accumulated in the crew accommodations area, trapping a number of crewmen.

The method I construction used in building the Universe Explorer is designed to confine
a fire to its compartment of origin by the use of structural fire boundaries. Fire screen doors are



an important feature of these fire boundaries because they maintain the fire integrity when
closed. In the Board’s view, closing the fire doors ought to be the first action taken on a method I
ship when a fire alarm activates. To do otherwise allows more time for the heat and smoke of a
fire to escape from its compartment of origin and to spread to other parts of the vessel. In this
instance, the first alarm sounded at 0259, and the doors were not closed until 0305. If the watch
officer had immediately closed the fire doors when the bridge received the first fire alarm, the
amount of smoke that ultimately reached the crew berthing area may have been significantly
reduced. The Safety Board concluded that the Universe Explorer’s operating procedures that the
‘watch officer is supposed to follow when a fire alarm activates are less than adequate to ensure
the timely establishment of fire boundaries restricting the spread of heat and smoke.

However, in this case, even if the bridge watch had closed all doors when he received the
first alarm, conditions: still might have been perilous because the' main laundry was fitted with
heat detectors instead of smoke detectors, the fire was next to the stairwell, and the doors to the
crew berthing corridors were tied open. Together, these factors contributed to a rapid spread of
smoke before the first heat detector actuated. Therefore, the nature of this fire demonstrates that
having a central station initiate the closure of fire doors does not afford the maximum measure of
safety and can result in delays that prove fatal.

Had the fire doors leading from the main laundry to the stairways automatically closed
when the fire started, the smoke and heat of the fire would probably have been contained within
the boundaries of the main laundry long enough for crewmembers to have been wamned of the
fire and to have escaped from their berthing area. The Safety Board concluded that had automatic
‘closure of the fire doors been incorporated in the fire detection system of the Universe Explorer,
the doors near the fire would have shut immediately when nearby detectors actlvated thereby
restricting the spread of lethal amounts of smoke to the crew berthing areas.

The crew cabins lacked telephones or other means of comrnunication with which they -
could signal their location or call for help. Crewmen tried to signal their need for assistance by
waving a towel out of a porthole, by banging on walls, and by yelling for help; however, their
- efforts were ineffective. Because. of the steel construction of the vessel, noises either migrated or
were not audible, making it difficult for rescuers to accurately determine where trapped
crewmembers were located. Rescuers did not locate several trapped crewmen until more than
2 Y% hours after the fire started. Had some stranded crewmen not found a room with a porthole,
the number of fatalities would have been higher. However, had they had a means, such as an
emergency call system similar to the flight attendant call system used on commercial airlines, by
which they could signal their location, rescuers could have determined that location and helped
‘them sooner, thereby reducing the number and severity of injuries to the trapped crewmen and
‘exposing the search teams to fewer risks.

Other factors adversely affected fire detection and control on the Universe Explorer. At
the time of this accident, the main laundry on the Universe Explorer was not equipped with, and
was not required by the Safety of Life at Sea (SOLAS) Convention to have, an automatic fire
sprinkler system. In this fire a tremendous, lethal amount of smoke was produced when the many
layers of paint on the stairwell bulkheads ignited. If the main laundry of the Universe Explorer



had been equipped with automatic sprinklers, they. probably would have activated and extin-
guished the fire during its early development, preventing or at least mitigating the spread of
smoke and flames into the spiral stairway. The Safety Board concluded that if the Universe
Explorer had been equipped with an automatic sprinkler system, the large quantmes of smoke
and resulting loss of life may have been av01ded

When Safety Board;investigators examined the main laundry after the fire; they noted that
the smoke detectors were not connected to the fire detection system. The only active fire
detection devices in the area were heat detectors. Records do not indicate why the smoke
detectors were disconnected. However, from discussions with people experienced in laundry
operations, fire experts, and detector manufacturers, the Safety Board determined that moisture,

dust, and lint in the air of a laundry facility can trigger smoke detector sensors, resulting in false

_alarms, unless the devices are maintained appropriately. Heat-actuated detectors require more
time than smoke detectors to actuate because a minimum level or minimum rate of heating must
occur in the area of the device’s sensor before the detector activates. The limitations of each type
of detector could be reduced by establishing systems using both types of devices. Moreover,
combining the system of detection with an automatic sprinkler system would provide a greater
measure of safety by limiting the spread of fire. Based on its findings, the Safety Board
concluded that greater fire protection can be attained in laundry facilities by using a combination
of different types of detection devices, as well as an automatic suppression system.

The Safety Board is aware of other fire detection systems that are in development,
- including infrared and ultraviolet flame detectors and carbon monoxide detection systems. Some
of these systems are currently available, and others are still being tested. Investigative research at
the National Fire Academy has shown that using an alarm verification reset feature and cross
zoning of fire detectors significantly reduce random false alarms and increase the reliability of
fire detectors : '

~Given the high fire risk in laundry operations, improvements in the methods used to
-monitor such areas are essential. Conventional fire surveillance consists mainly of smoke and
heat - detectors. However, other methods are available that could augment passive -sensory

devices. Safety aboard the Universe Explorer could also be improved by instituting improved |

surveillance measures, such as 1nsta111ng video cameras in high-fire-risk areas.

One of the spec1ﬁc duties a551gned to the fire Watch was to ensure that all fire screen
doors were not blocked or lashed open. Soot deposits and remnants of twine indicated that some
fire screen doors were lashed open during the fire. The Safety Board therefore determined that
the fire watch’s execution of assigned duties and the safety officer’s oversight of the fire watch
were less than adequate and need to be improved. '

Based on.surveys of passengers and interviews with crewmembers ‘the Safety Board
identified some deficiencies in on- boa.rd emergency procedu:es : :

Some survey respondents stated that the passenger fire drill consisted of provxdmg them
with instructions on how to don a life preserver and on how to locate their. muster stations. A
large majority of those respondlng indicated that passengers were not told what to do should they



see a fire or smell smoke. Passengers were particularly critical of the lack of information
provided about the fire doors. About one-fourth of the responders characterized the drill as
unrealistic because many passengers who knew the scheduled time of the drill went in advance to
their lifeboats, using the elevators to réach their stations. One passenget complained that the drill
did not prepare him to locate his life preserver because it had been placed on his bunk for the
drill when he first arrived at his stateroom, whereas 1t was stowed in his room when he needed it
durmg the actual emergency ‘

To have the maximum effectiveness, fire drills should be as realistic as possible. The
content of the drill on the Universe Explorer left many passengers unprepared to meet the
demands of the actual fire emergency. Allowing: passengers. to use elevators to reach: thelr
assembly stations during a drill does not prepare them to identify a safe route of escape. F urther,
not requiring passengers to observe approved safety procedures during drills may lead them to

“attempt the same shortcuts during the actual emergency, perhaps with tragic results. When
dealing with a large group—in this case, 732 passengers—undoubtedly some individuals will
‘become agitated or frightened during an actual emergency. When events occur for which
passengers are not prepared, such as magretic doors suddenly slamming shut, the likelihood
increases that they will panic. Such reactions clearly support the need for passenger fire drills and
for placards in staterooms that contain adequate instructions about fire emergencies. To be
effective, a drill must provide passengers with the basic information, including: - '

- & how to report a fire;

e what to expect if a fire occurs, such as typical almouncements, actions of the crew,
operation of the emergency lights, and operation of fire doors;

- ® the location and meaning of emergency signs;
e the description of emergency signals;
e if incapacitated, how to call for assistance; and

e the route to take from their stateroom to their-assembly area.

Passengers indicated that they were not adequately informed about the progress of the
emergericy while they were at their muster stations, although announcements were made over the
public address system asking them to remain calm. They said they were never told how long they
might have to remain at the assembly areas. Further, they felt that someone in authority, such as
the master or another officer, should have given them status updates. One passenger stated,
“There was no communication from the ship’s captain or any officer of the crew until several
passengers challenged an official from the cruise line to 1nform us of the situation, 4 to 5 hours
after the initial fire.” ‘

' During an emergency, it is vital to passengers’ peace of mind to receive per10d1c

information about the status of the situation, particularly any progress in overcoming a threat to
safety. Further, receiving such reports from-a recognized authorlty ﬁgure such as the ship’s
master, is more reassuring. Understandably, the master’s and officers’ primary concern was to



extinguish the fire. Nonetheless, prov1d1ng periodic -assurances to passengers during prolonged
emergenc1es 1s unporta.nt SO that order and- d1501p11ne can be maintained. ¥

" The- Umverse Explorer conducted weekly crew emergency dnlls as required by SOLAS
The drills did not include, and were not required to include, identifying alternate escape routes
from cabins and work sites. The berthing area where the fatalities. occurred was forward of the
crew galley and most work areas. Consequently, when crewmembers were alerted to the fire,
they reacted accord1ng to habit in attempting to escape. They first tried to walk aft but could not
continue because the increasing intensity of the heat and smoke forced them to turn -around to _
find alternative escape routes. They said the heavy smoke stung their eyes and severely limited
. their visibility, requiring that they feel their way along the corridors until they found an exit.
Although they had several other mearis of escape 50'to 60 feet away, locating an exit quickly was
difficult. The position of the deceased crewmen’s bodies in the passageways indicates that they
‘probably were overcome by the heavy, toxic smoke while trying to find an escape route. .

The 1995 amendments to'the Standards for Training Certification and Watchkeeping
' Convention that became effective February 1, 1997, recognize the need for improved survival
training. The amendments require that before be1ng assigned to shipboard duties, crewmembers
who are new to a seagoing ship must receive familiarization training in survival techniques or
receive sufficient information and instructions to be able to perform certain tasks, including
identifying emergency escape routes and muster and embarkation stations. Although the Safety
Board is pleased by the training requirements for new employees, it is concerned that individuals
newly assigned to a ship, who have to familiarize themselves with numerous other vessel
operations, may not assimilate all or may forget some of the information provided to them. Based .
on its findings from this accident, the Safety Board determined that crewmembers need periodic
.traming 1n survivability that includes mformation and/or drills about alternate routes of escape.

Following the emergency broadcast to the crew, the shrp s two fire teams assembled
donned protective gear, and marshaled firefighting equipment. The safety officer took charge of
the 'search for the fire while the staff captain directed efforts to search the crew berthing area.

. Despite the prompt action, the searches did not result in timely location of e1ther the fire or the
trapped crewmen. S ‘

The safety officer used a trial and-error method ﬁrst alone and then with a fire team
leader, to locate the fire. On the Universe Explorer, even the. most stoutly constructed fire
boundary is designed to prevent the passage of heat and smoke for only 60 minutes; therefore,
‘timely location of a fire is paramount. Although ultimately successful, the men did not find the -
- fire for 30 to 45 minutes. During this time, the fire continued to burn freely, producing increasing
amounts of toxic smoke. Had the safety officer organized a more methodical approach, assigning
one or more search teams to check out possible avenues srmultaneously, the fire probably would
’ have been located'sooner. e :

The search effort to find the trapped crewmembers was also disorgamzed and 1neffect1ve
The staff captain directed one fire team member to don breathing equipment and search the crew
area. The lone searcher said that he encountered intense and blinding smoke, saw the. fallen



crewmembers, and heard people calling for heip but saw nothing but smoke. He returned to the
staging area, whereupon the staff captain directed a second team member to join the first searcher
and return to remove the fallen crewmen. However, they did not immediately initiate follow-up
actions to find the trapped crewmen.

Again, havmg a lone 1nd1v1dua1——‘-in this case the fire team member—search an area of a
vessel during a fire was ill-advised and dangerous. The searcher could have needed help himself
or could have encountered people who needed assistance that was beyond the ability of one
person to provide. The delay and lack of systematic effort in rescuing trapped crewmembers
demonstrates that the Universe Explorer crew was not adequately prepared to conduct rescue
operations. The Safety Board concluded that if the Universe Explorer had had a properly
equipped rescue team that was trained in locating and recovering people trapped in smoke-filled
areas, the crewmen probably would have been rescued sooner and would have sustained less
severe injuries; moreover, fewer crewmen may have died. ‘ :

As described in greater detail earlier in this letter, company policies and' procedures were
less than adequate in a number of areas, including emergency résponse procedures, employee
oversight, communications equlpment and procedures fire drills, ﬁre locating procedures, and
- search and rescue. : ‘

Company representatives indicated that shoreside officials periodically visit the ship to
confer with vessel officers and attend classification society surveys and U.S. Coast Guard
examinations. In the Board’s opinion, these actions alone are not sufficient to. provide adequate

' management oversight and to ensure effective fire safety aboard the vessel. These meetings
typically exclude personnel who are not in upper shipboard management. Effective management
oversight must extend beyond upper shipboard managers to include personnel from all levels in

“the shipboard organization. Only through inclusion may commitment to safety be attained at all
levels of the shipboard organization. If more effective management oversight of safety had been
exercised on the Universe Explorer, crewmembers would not have compromised the effective-.

- ness of the fire doors by tying them open, the fire watch would have been more mindful that he

needed to report his findings to the watch officer, and the watch officer would have been more
concerned about the safety of the fire watch. The company needs to- foster the attitude among
crewmembers that fire safety is preemment in vessel operations and that their actions directly

" affect the safe operation of the ship. Moreover, better oversight measures are needed to 1mprove'

the level of ﬁre safety on the Universe Explorer.

Therefore the National Transportation Safety Board recommends that the New‘
Commodore Cru1se Lines, Ltd., and V. Ships Marine, Ltd

Improve the means of radro commumcatmns between shrpboard command and
emergency responders and among emergency response groups -on board your
passenger ships. (M-98- 42) , :

Review and 1f necessary, revise shipboard communication procedures to ensure
that watch officers and the fire watch maintain effective communications at all
times, especially when the fire watch enters a suspected fire area. (M-98-43)



" Equip crew cabins on company passenger ships with an emergency call sysfem S0
. that people trapped in their cabins during a fire emergency can signal their
" location. (M-98-44) ‘

Modify the fire control systems on company passenger vessels, integrating heat
and/or smoke detectors with automatic fire door release switches. (M-98-45)

| Provide each member of the medical staff on board company pas‘senger ships 'with
a portable radio for use in shipboard emergencies. (M-98-46)

Review the adequacy of the fire detectron systems. presently protecting hrgh fire-
risk areas, including laundry spaces, on board company passenger ships, and,
based on that review, install improved detection systems or institute 1mproved
surverllance procedures to improve ﬁre detection capablhty. (M-98-47)

Implement procedures to 1mprove the over51ght of the fire watch on board
. company passenger ships. (M -98-48) :

Review and revise as necessary the\ operating procedures followed by the
navigation watch officer to ensure that fire screen doors are closed immediately
upon recerpt of a fire alann (M-98-49)

Revrse passenger: fire dnlls and stateroom placards to advise passengers what to

expect in a fire emergency. Include an explanation that fire doors shut

automatlcally and instructions for opemng them (M- 98 -50)

Revise ‘procedures for announcing - emergency status updates to passengers
assembled at muster stations so as to assuage their concems (M-98- 51) ‘

Provrde periodic 1nstruct10n or -dnlls on alternate escape .routes to all
crewmembers on company: passenger vessels to reinforce the familiarization

training required of new seafarers by the 1995 Amendments to the Standards for ’

‘ Trarnmg Certification and Watchkeeprng Convention. (M-98-52)

'Establlsh 1mproved procedures for crewmembers to follow in locatmg ﬁres on -

board company passenger sths (M 98 53)

‘Establish for each company vessel a rescue team dedlcated to locating trapped

passengers and crew during a fire emergency, and provide the team members with
recurrent search and rescue trarmng (M-98- 54)

Rev1ew the contents of passenger vessel emergency medical kits to ensure they

contain adequate medical supplies to meet an emergency, such as the fire on board

the Universe Explorer (M 98- 55)

T



Address the safety issues identified in this report.in the safety program that you

. are developing for compliance with the International Safety Management Code.
Further, increase the shoreside management’s oversight of fire safety conditions |
on board your vessels by initiating the following measures, at a minimum,
periodic fire safety vessel examinations and periodic instruction for the ships’
crews on maintaining a fire-safe vessel. (M-98-56) )

' Immediately install automatic sprinkler systems in accommodation areas, service
~ areas, stairway enclosures, and corridors on company ships. (M-98-57)

Also, the Safety Board issued Safety Recommendations M- 98 31 thfough -41 to the U.S.

Coast Guard, M-98-58 through -67 to the Internatxonal Counc1l of Cruise Lines, and M-98-68 to
the Amer1ca.n Bureau of Shipping.

The National Transportatlon Safety Board is an independent Federal agency with the

' statutory responsibility “to promote transportation safety by conducting independent accident
investigations and by forrnulatmg safety improvement recommendations”. (Public Law 93-633).
The Safety Board is interested in any action taken as a result of its safety recommendations.
Therefore, it would appreciate a response from you regarding action taken or contemplated with
respect to the recommendations in this letter. Please refer to Safety Recommendations M- 98-42
through -57 in your reply. If you have any questions, you may call (202) 314-6455.

Chairman HALL, Vlce Chairman FRANCIS, and Members HAMMERSCHMIDT
GOGLIA, and BLACK concurred in. these recommendatlons







| Natlonal Transportation Safety Board
Washmgton D.C 20594

. Safety Recommendation

Date  May 21, 1998
In reply refer to: M-98-58 through 67

Ms. Cynthia A. Colenda

President

International Council of Cruise Lines
1211 Connecticut Avenue, N.W.

. Suite 800 '
‘Washington, D.C. 20036

Early on July 27, 1996, while the Panamanian cruise ship Universe Explorer was en route
from Juneau, Alaska, to Glacier Bay, Alaska, with 1,006 people aboard, a fire started in the main
laundry near an open fire'door next to a stairway. Dense smoke and heat spread upward to a deck
on which crew accommodation quarters were located. Five crewmembers died from smoke
inhalation and 55 crewmembers and 1 passenger sustained minor or serious injuries. Sixty-nine
people were transported to area hospitals; ‘where 13 of the injured were admltted for further
treatment.’ The estimated total damage to the ship was $1.5 million. '

In this accident, when the watch officer on the bridge received the first fire alarm, he
immediately radioed the fire watch to verify the presence of a fire as required by company
procedures. After the fire watch was below deck, the bridge watch officer radioed him a second
time via UHF radio but heard no response, although the fire watch did receive and acknowledge
the transmission using his UHF radio. When the fire watch realized that his radio' transmissions
were ineffective from his location, he tried to telephone the bridge with a report of smoke
conditions, but the telephone line was busy. Upon hearing the announcement to' report to
emergency stations, the fire watch then went to his muster  station, ‘never reporting his
observations to the bridge. Thus, the Universe Explorer suffered a communications breakdown
during the early phase of this emergency, not only because the type of instrument used was
ineffective, but also because the fire watch did not follow effectlve procedures, falhng to pass on
‘ essent1a1 1nformat10n to the bndge : .

The Unzverse Explorer is typ1ca1 of passenger vessels whose steel structure results in-
“dead spots” where UHF radios become ineffective. In an emergency situation, it is absolutely
essential that personnel who may be going into harm’s way be able to receive and transmit
" messages. Had the fire watch, who was ‘acting alone, been seriously injured or trapped and in
need of assistance, he could not have notified the bridge. Additionally, had he had vital

'For additional information, refer to Manne Accident Report—Ftre On Board the Panamaman Passenger Ship
Universe Explorer in the Lynn Caral Near Juneau, Alaska, July 27, 1996 (N TSB/A/MR-98/02)
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information about the progress of the smoke, the fire, the safety of the crew, or the safety of the
passengers, he could not have transmitted it to the bridge. In this accident case, the National
Transportation Safety Board found that the UHF radio did not provide the communications
capability to ensure the safety of the firé watch, which, in turn, was needed to ensure the safety of
passengers and crewmembers. The Safety Board determined that had the Universe Explorer been
equipped with an internal radio antenna network, which eliminates dead spots, radio
cornmumcatrons would have been more effective during the emergency.

The fire occurred immediately‘ below the hospital5 forcing the ship’s doctor and nurses to
evacuate immediately. The Universe Explorer medical staff had only one radio, which meant that
the nurses repeatedly had to go to the doctor to determine where their assistance was most.
needed. The lack of effective communications interfered with the medical staff’s ability to render
treatment to injured passengers and crewmembers. Had each member of the medical staff had a
- radio and a separate frequency on which to communicate So as not to 1nterrupt other emergency
transmissions, the doctor and nurses could have conferred over the radio without havmg to leave
patlents as a result, many injury victims could have been treated sooner.

Fire conditions prevented the medical staff from accessing the medical supplies stored in
the hospital. The bridge maintained an emergency medical kit, but it did not contain oxygen to
treat the crewmembers who sustained smoke.inhalation injuries. The Safety Board determined
that the circumstances of this accident point out that cruise ships should have an auxiliary store
of medical equipment and medicine for use In emergenmes should the hospltal become
inaccessible. :

Smoke from the main laundry-fire on the Universe Explorer probably began spreading
- upward to the crew accommodations area before the bridge received the first fire alarm. Because
of the delay in the bridge watch’s closing the magnetic fire doors and because crewmembers
comprormsed the effectlveness of some fire doors by tying them open, a massive, lethal amount
of smoke quickly accumulated in the crew accommodations area, trapping a number of crewmen
in their quarters. Their cabins lacked telephones or other means of communication with which
they could signal their location or call for help. Crewmen tried to signal their need for assistance
by waving a towel out of a porthole, by banging on walls, and by yelling for help; however, their
efforts were ineffective. Because of the steel construction of the vessel, noises either migrated or
were not audible, makmg it difficult for rescuers to accurately determine where trapped
crewmembers were located. Rescuers did not locate several trapped crewmen until more than
2 ¥ hours after the fire started. Had some stranded crewmen not found a room with a porthole,
the number of fatalities would have been higher. However, had they had a means, such as an
emergency call system similar to the flight attendant call system used on commercial airlines, by
which they. could signal their location, rescuers could have determined that location and helped
them sooner, thereby reducing the number and severrty of injuries to the trapped crewmen and
,exposmg the search teams to fewer nsks :

VA number of factors adversely affeeted survivability on this ship. During the Safety
Board’s postaccident examination of the laundry, investigators observed that a bulkhead isolating
_ the laundry area from.the stair towers had been removed. The presence of the bulkhead would



not have prevented a fire from.starting; however, it would have mitigated the propagation of
smoke, thereby affording the crew a better chance for survival. :

“Records show that the vessel now known as the Universe. Explorer was built in 1958 as a
combination passenger/cargo ship, has been owned by a number of companies, and has
undergone a number of major modifications. The present vessel operator indicated that the main
laundry bulkhead was removed with the approval of the American Bureau of Shipping during a
conversion completed ‘in the early 1970s while the vessel was being operated by another
company. However, classification and inspection authorities had no record of grantmg approval
for removal of this bulkhead '

What particularly disturbs the Safety Board about the missing bulkhead is that it was still
indicated on the fire control plan. Having an inaccurate fire control plan compromises the ability
of officers to direct operations during a fire, which, in turn, places crewmembers and passengers
at risk. This accident therefore demonstrates that passenger ship owners and operators need to be
aware of the potential degradation to safety that can result not only from altering bulkheads, but
also from failing to correct important vessel plans when such modifications are made.

When Safety Board investigators examined the main laundry after the fire, they noted that
the smoke detectors were not connected to the fire detection system. The only active fire
detection devices in the area were heat detectors. Records do not indicate why the smoke
detectors were disconnected. However, from discussions with people experienced in laundry
operations, fire experts, and detector manufacturers, the Safety Board determined that moisture,
dust, and lint in the air of a laundry facility can trigger smoke detector sensors, resulting in false
alarms, unless the devices are maintained appropriately. Heat-actuated detectors require more
time than smoke detectors to actuate because a minimum level or minimum rate of heating must
occur in the area of the device’s sensor before the detector activates. The limitations of each type
of detector could be reduced by establishing systems using both' types of devices. Moreover,
combining the system of detection with an automatic sprinkler system would provide a greater
measure of safety by limiting the spread of fire. Based on its findings, the Safety Board
concluded that greater fire protection can be attained in laundry facilities by using a combination
of different types of detection devices, as well as an automatlc suppressxon system.

The Safety Board is aware of other fire detection systems that are in development,
including infrared and ultraviolet flame detectors and carbon monoxide detection systems. Some
of these systems are currently available, and others are still being tested. Investigative research at
the National Fire Academy has shown that using an alarm verification reset feature and cross
zoning of fire detectors 51gmﬁcantly reduce random false alarms and increase the reliability of
fire detectors. :

Given the high fire risk in laundry operations, improvements in the methods used to
monitor such areas are essential. Conventional fire surveillance consists mainly of smoke and
heat detectors. However, other methods are available that could augment passive sensory
devices. Safety aboard a passenger vessel could also be improved by instituting 1rnproved
surveillance measures, such as installing video cameras in ‘high-fire-risk areas.



The Universe Explorer had electromagnetic fire doors on all stairway enclosures and main
vertical zone boundaries, including the forward bulkhead of the main laundry. These fire doors
did not close automatically; they had to be released either by someone pushing a local switch or .
by someone on bridge watch remotely closing them. Records indicate that on the morning of the
accident, all fire doors were closed within less than 10 minutes of the first fire alarm.
Nevertheless, during postaccident examination of the vessel, investigators found soot and debris
patterns indicating that the fire doors, while open, had allowed the smoke and heat from the fire
to enter the stairway, which then served as a ﬂue rapldly transmitting smoke and hot gases
upward to other decks. :

Had the fire doors leading from the main laundry to the stairways automatrcally closed
when the fire started, the smoke and- heat of the fire would probably have been contained within
the boundaries of the main laundry long enough for crewmembers to have been warned of the
fire and to have escaped from their berthing area. The Safety Board concluded that had automatic
closure of the fire doors been incorporated in the fire detection system of the Universe Explorer,
the doors near the fire would have shut immediately when nearby detectors aet1vated thereby
restricting the spread of lethal amounts of smoke to the crew berthing areas.

Based on surveys: of passengers and 1nterv1ews ‘with crewmembers the Safety Board
identified some deﬁmencres in on-board emergency procedures ‘

Some survey respondents stated that the passenger fire drill consisted of providing them
with instructions on how to don a life preserver and on how to locate their muster stations. A
large majority of those responding indicated that passengers were not told what to do should they
see a fire or-smell smoke. Passengers were particularly critical of the lack of information
provided about the fire doors. About one-fourth of the responders characterized the drill as
unrealistic because many passengers who knew the scheduled time of the drill went in advance to -
their lifeboats, using the elevators to reach their stations. One passenger complained that the drill
- did not prepare him to locate his life preserver.because it had been placed on his bunk for the
drill when he first arrived at his stateroom, whereas it was stowed in his room when he needed it
during the actual emergency. . ¢

To have the maximum effectiveness, fire drills should be as realistic as possible. The
content of the drill on the Universe Explorer left many passengers unprepared to meet the
demands of the actual fire emergency. Allowing passengers to use elevators to reach their
assembly stations during a drill does not prepare them to identify a safe route of escape. Further,
not requiring passengers to observe approved safety procedures during drills may lead them to
attempt the same shortcuts during the actual emergency, perhaps with tragic results. When
dealing with a large group—in this case, 732 passengers—undoubtedly some individuals will
become agitated or frightened during an actual emergency. When events occur for which
passengers are not- prepared, such as magnetic doors suddenly slamming shut the likelihood
increases that they will panic. Such reactions clearly support the need for passenger fire drills and
for placards in staterooms' that contain adequate- instructions about .fire emergencres “To be
effective, a drill must provide passengers with the basic information, 1nc1ud1ng '



® how to report a fire;

e what to expect if a fire occurs, such as typical announcements, actions of the crew,
operation of the emergency lights, and Operation of fire doors; :

° ‘the location and meaning of emergency s1gns
° the descnpt1on of emergency s1gnals

. ® 1f incapacitated, how to call fqr assistance; and

the route to take from their stateroom to their assembly area.

The Universe Explorer conducted weekly crew emergency drills as required by the Safety
of Life at Sea (SOLAS) Convention. The drills did not include, and were not required to include,
identifying alternate escape routes from cabins and work sites. The berthing area where the
fatalities occurred was forward of the crew galley and most work areas. Consequently, when
crewmembers were alerted to the fire, they reacted according to habit i in attempting to escape.
They first tried to walk aft but could not continue because the increasing intensity of the heat and
smoke forced them to turn. around to find alternative escape routes. They said the heavy smoke
stung their eyes and severely limited their visibility, requiring that they feel their way along the
corridors until they found an exit. Although they had several other means of escape 50 to 60 feet
away, locating an exit quickly was difficult. The position of the deceased crewmen’s bodies in
the passageways indicates that they probably were overcome by the heavy, toxic smoke while
trying to find an escape route. : ‘

The 1995 amendments to the Standards for Training Certification and Watchkeeping
Convention that became effective February 1, 1997, recognize the need for improved survival
training. The amendments require that before being assigned to shipboard duties, crewmembers
who are new to a seagoing ship must receive familiarization training in personal survival
techniques or receive sufficient information and instructions to be able to perform certain tasks,
" including 1dent1fy1ng emergency escape routes and muster and embarkation statlons

. As the Universe Explorer fire demonstrates, knowledge of alternate escape routes is
critical to the survival of crewmen during a fire emergency. While the Safety Board is pleased
with the International Maritime Organization’s initiative to improve survivability training for
new seafarers, it is concerned that comparable instruction and refresher training is not available
for all crewmembers. The Safety Board recognizes the impracticality of requiring today’s -
passenger ships to drill their entire crews weekly on identifying and using alternate escape routes
from work and berthing areas. Nevertheless, crewmembers need more than a one-time training
session in survivability, especially if, as new employees, they receive such instruction when they
also have to familiarize themselves with numerous other vessel operations.

~
-

As mentioned earlier, several trapped crewmen were not located by rescuers until more
than 2 % hours after the fire started. According to interviews, the ship’s two fire teams
assembled, donned protective gear; and marshaled firefighting equipment within minutes of the
crew alert to report to emergency stations. Despite the prompt initial action, the trapped crewmen



were not located in a timely manner because the search was not conducted in an organized,
systematic manner. Rather, the staff captain directed one fire team member to don breathing
equipment and search the crew area. The lone searcher said that he encountered intense and
blinding smoke, saw the fallen crewmembers, and heard people calling for help but saw nothing
but smoke. He returned to the staging area, whereupon the staff captain directed a second team
‘member to join the first searcher and return to remove the fallen crewmen. However, they did not
immediately initiate follow-up actions to find the trapped crewmen.

Again, having a lone individual—in this case the fire team member—search an area of a
vessel during a fire was ill-advised and dangerous. The:searcher could have needed help himself
or could have encountered people who needed assistance that was beyond the ability of one
person to provide. The delay and lack of systematic effort in rescuing trapped crewmembers
demonstrates that the Universe Explorer crew was not adequately prepared to conduct rescue
operations. The Safety Board concluded that if the Universe Explorer had had a properly
equipped rescue team that was trained in locating and recovering people trapped in smoke-filled
areas, the crewmen probably would have been rescued sooner and would have sustained less
severe injuries; moreover, fewer crewmen may have died. :

Before this fire, the Universe Explorer had sailed for almost 40 years without a major
incident. The combined effect of a few physical conditions, several systemic problems, and less
. than adequate company policies and procedures compromised the safety of the vessel, ultimately
resulting in a fire and the deaths of several crewmen. Safety-conscious passenger vessel owners
and operators need to be made aware of the circumstances of this accident so that they may
examine their fleets and policies for the purpose of potentially improving the fire safety
environment of their vessels.

Therefore the National Transportatron Safety Board recomrnends that the International
~ Council of Cruise Lines:

Advise member companies of the crrcumstances of this accident and recommend.

that they institute procedures and, if necessary, upgrade equipment to establish

reliable internal radio communications from anywhere inside a Vessel during an -
emergency. (M- 98 58) : :

Recommend that member passenger ship cdinpanies install emergency call
systems in passenger staterooms and crew cabins so that people trapped during a
fire emergency will have a means of signaling their location. (M -98-59)

Inform member companies of the 1mporta.nce of providing each member of the
shipboard medical staff with a reliable radio and commumcanons tralnmg for
emergenc1es (M- 98 -60) : :

Remind member companies of the possible need to institute improved
surveillance measures for high-fire-risk areas on their ships. (M-98-61)



Recommend that member companies integrate heat and/or smoke detectors with
-automatic fire door release switches so that the doors in the immediate area of a
fire will close automatically when the detectors are activated. (M-98-62) '

Recommend that member companies review and, if necessary, revise passenger
fire drills and stateroom placards to advise passengers what to expect in the event
of a fire emergency. (M-98-63) :

Recommend that member companies provide periodic instruction or drills on
alternative escape routes to all crewmembers on passenger ships to reinforce the

familiarization training required of new seafarers by the 1995 Amendments to the

Standards for Training Certification and Watchkeeping Convention (M-98-64)

Encourage member companies to estabhsh specially trained and equipped
shipboard rescue teams to - conduct rescue operatlons from smoke filled areas.

(M-98-65)

In consultation with member passenger ship operators, determine the amount and
type of medical equipment and medicines needed during an emergency and
recommend that such supplies be maintained in suitable locations outside of the
ship’s hospital in case the hospital becomes inaccessible. (M-98-66) |

Remind member companies of the degradation to structural fire protection that
can result from altering fire control boundaries and of their respon51b111ty to
maintain the accuracy of vessel fire control plans (M-98-67)

"~ Also, the Safety Board issued Safety Recornmendatlons M-98-31 through -41 to the U S.
Coast Guard, M-98-42 through -57 to New Commodore Cruise Line, Ltd., and to V. ShlpS
" Marine, Ltd., and M-98-68 to the American Bureau of Shipping. ‘

‘The National Transportation Safety Board is an independent Federal agency with the
statutory responsibility “to promote transportation safety by conducting independent accident.
investigations and by formulating safety improvement recommendations” (Public Law 93-633).
The Safety Board is interested in any action taken as a result of its safety recommendations.
Therefore, it would appreciate a response from you regarding action taken or contemplated with
respect to the recommendations in this letter. Please refer to Safety Recommendations M-98-58
through -67 in your reply. If you have any quest1ons you may call (202) 314-6455.

Chairman HALL, Vice Chairman FRANCIS, and Members HAMMERSCHMIDT,
GOGLIA, and BLACK concurred in these recommendations. : ‘ :







National Transportation Safety Board
| " Washington, D.C. 20594 -

~Safety Recommendation

Date: May 21, 1998 |
In reply refer to: M-98-68

* Mr. Frank J. Jarossi .

Chairman and President
American Bureau of Shipping -
Two World Trade Center

106th Floor:

New York, New York 10048 .

Early on July 27, 1996, while the Panamanian passenger ship Umverse Explorer was en
route from Juneau, Alaska, to Glacier Bay, Alaska, with 1,006 people aboard, a fire started in the
main laundry. Dense smoke and heat spread upward to a deck on which crew accommodation

~quarters were located. Five crewmembers died from smoke inhalation and 55 crewmembers and
1 passenger sustained minor or serious injuries. One passenger required medical treatment as a
result of a pre-existing condition. Sixty-nine people were transported to area hospitals, where 13
_of the injured were admitted for further treatment. ' The estimated damage to the ship was $1.5
“ million. - ' o '

- During its postaccident ‘examination of the main laundry, the National Transportation
Safety Board observed that a bulkhead indicated on the vessel fire control plan was missing.
Given the unknown origin of the blaze, the presence of the bulkhead may not have prevented a
fire from starting; however, had the bulkhead been in place, it would have mitigated the
propagation of smoke and heat, thereby affording the crew a better chance for survival. The
Safety Board therefore concluded that the refhoval of the corridor bulkhead in the. main laundry
was an alteration to the vessel that senously degraded the fire safety condition of the Universe
Explorer.

The ABS exerc1sed the primary 1nspect10n responsrbﬂlty over the Universe Explorer. Not
only did it conduct annual and special surveys for the purpose of confirming that the vessel met
classification rules for insurance purposes, it also acted in a regulatory capacity on behalf of the
flag administration (Panama) to ensure that the ship comphed ‘with the Safety of sze at Sea
(SOLAS) Convention requirements. ‘

Before the fire occurred, the ABS reviewed and approved a number of operétional plans
for the Universe Explorer. A Damage Control Plan approved by the ABS in 1985 and a

'For additional information, refer to Marine Accident Repon—F ire On Board the Panamanian Passenger Sth
Universe Explorer in the Lynn Canal Near Juneau, Alaska, July 27, 1996 (NTSB/M4R-98/02)
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Lifesaving Plan approved by the ABS in 1990 each show the main laundry w1thout the corridor |

bulkhead. In 1991, the ABS approved the fire control plan for the Universe Explorer that showed
the corridor bulkhead in the main laundry. The Safety Board is concerned that the ABS approved
a vessel plan, especially a‘plan as critical as the fire control plan, that did not accurately depict
the ship’s configuration. If the classification society’s survey procedures  were effective, its
surveyors should have found this discrepancy and, at a minimum, required the fire control plan
be corrected in 1991. In correspondence with the Safety Board after the fire, the ABS stated that
it had no documents on file regarding the bulkhead and did not'’know when it had been removed.

In 1958, when the. vessel was built, the original owner and the U.S. Coast Guard
considered the main laundry corridor bulkhead not. only practicablé but necessary to achieve an

adequate measure of fire safety on the vessel. The 46 Code of Federal Regulations stipulates that

‘type2 sta1rways should not g1ve d1rect access to enclosed spaces in which a fire may orlgmate

The ABS. classed the newly constructed vessel Wlth the exceptlon of the 8-year period
during which the sh1p was classed by Lloyd’s Registry of Shipping, the ABS surveyed and classed
the vessel throughout its service life, reviewing and approving various fire control plans, all of
which indicate that the main laundry had a corridor bulkhead. After the fire, when advised that the
bulkhead had been removed, an ABS official stated that the laundry bulkhead did not have to be in

 place for the vessel to comply with ABS classification requirements or the statutory requirements of -

the flag administration, Panama, at the time of the casualty. He cited SOLAS 48 as the basis for his
. contention. . ‘

The Safety Board is disturbed by the ABS’s postaccident interpretation of the international
requirements. Removing the bulkhead reduced the level of fire safety, which is not permitted by
SOLAS. For the ABS to interpret that the laundry bulkhead once required by SOLAS 48 can be
removed indicates that the classification agency has effectively accepted the degradation of fire
safety on this passenger vessel o :

A review of ABS procedures 1nd1cates that its surveyors check an ABS classed vessel’s
approved plans against its internal arrangements only when a new owner applies for certifying
approval or after a structural modification authonzed by the ABS has been made to the vessel;
they do not review structural plans as part of routine surveys '

‘Therefore, the Natlonal Transportauon Safety Board recommends that the Amerlcan
Bureau of Slupplng ‘ -

Analyze your planrevievv procedures and institute improved safeguards to ensure
that ship plans submitted for approval accurately depict the configuration of the,
vessel. (M-98- 68) ' ‘

? Type 1 stairways are enclosed stair towers bordenn0 main vertlcal zones. Type 2 stairways are enclosed stalrways
other than type 1. : a



Also, the Safety Board issued Safety Recommendations M- 98-31 fhrough -41 to the U.S.

vCoast Guard, M-98-42 through -57 to New Commodore Cruise Line, Inc., and to V. Shlps o

Marine, Ltd., and M-98-58 through -67 to the Intemat10na1 Council of Cruise Lines.

, The National Transportatlon Safety Board is an independent Federal agency with the

statutory responsibility “to promote transportation safety by conducting independent accident
investigations and by formulating safety improvement recommendations” (Public Law 93-633).
The Safety Board is interested in any action taken as a result of its safety recommendations.
Therefore, it would appreciate a response from you regarding action taken or contemplated with
respect to the recommendation in this letter. Please refer to Safety Recommendation M 98-68 in
your reply If you have a.ny questions, you may call (202) 314-6455.

Chamnan HALL, Vice Chalrman FRANCIS and Members HAMMERSCHMIDT,
GOGLIA, and BLACK concu.rred in this recommendation. ‘ ‘







National Transportation Safety Board
. Washington, D.C. 20594
Safety Recommendation

Date: May 19, 1998

In reply refer to: M-98-69 through -81

Admiral Robert E. Kramek '
Commandant

U.S. Coast Guard |
Washington, D.C. '20593-0001

The 560-foot-long Liberian tankship Julie N, carrying a cargo of heating oil, collided with
“the south bascule pier of the Portland-South Portland (Million Dollar) Bridge in Portland, Maine,
about 1105 on September 27, 1996. The vessel had passed between the piers of the new Portland-
South Portland bridge (Casco Bay Bridge) and was en route to the Rolling Mills terminal about 1.2
- miles beyond the Million Dollar Bridge. The vessel was under the direction of a State-licensed
docking master (pilot). After the collision, the pilot stated that as the vessel approached the bridge,
he had issued three orders for port rudder to swing the bow to the left and then intended to order the
rudder to hard starboard and to increase the engine speed from slow to half ahead to stop-the swing
and align the vessel for passage through the drawspan. However, the pilot inadvertently ordered the
rudder to hard port instead of hard starboard. He recognized his error within seconds: and ordered
the rudder to hard starboard; given the narrowness of the br1dge span, however the sh1ft1ng of the
rudder occurred too late to avoid the collision.’ : :

There were no injuries, but tbe,collis‘ion resulted in a 30-foot-long hole in the vessel’s hull
beneath the waterline. About 4,000 barrels of oil spilled into the harbor. The vessel sustained about
$660,000 in damage, and the cost for cleanup of the oil was approx1rnately $43 m1lhon Repairs to
the Million Dollar Bridge were about $232,000.

- The National Transportation Safety Board determines that the probable cause of the
collision with the Portland-South Portland (Million Dollar) Bridge was the pilot’s inadvertent order
to port (left) rudder instead of starboard (right) rudder. Contributing to the accident was the narrow
horizontal clearance of the bridge drawspan, which afforded little leeway for human error.
Contributing to the severity of the damage to the vessel and to the amount of oil spilled was a
corner of the bridge pier that was not adequately shielded by the timber fender system.

'For additional mformatlon refer to Marine Special Investloatlon Report—Postacc:dem Testing for
Alcohol and Drugs in the Marine Ina'ustry and the Ramming of the Portland- South Portland (Million Dollar Bridge)
at Portland, Maine, by the Lzbertan Tankship Julie N on September 27, 1996 (NTSB/SIR-98/02).
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Improvmg the chances of successﬁllly nav1gat1ng the bridge would require altenng the
~procedures, vessels, or -environment so that the job is made easier. For example, the
establishment of permanent ranges would provide an easily observable means ‘for checking
alignment for passage through the drawspan and would make it easier to detect €rrors in
alignment and correct them. The Safety Board concludes that establishing a range of navigation
marks and lights would contribute to safe navigation in the area where the accident occurred. To
further aid navigation, new operational guidelines -may be needed to meet changes in the
character of navigation. In Portland, any future operational guidance for vessels would likely
involve guidance developed by the Captain of the Port or the Port Safety Forum on how and
when to transit the new bridge. In order to be recognized and used by vessel masters and pilots
the Safety Board concludes that such operational guidance should be published in a readily
available publication such as the U.S. Coast Pilot.

o In addition to the port safety issues related to the probable cause of the Julie N° acc1dent
contmumg problems encountered in conducting postaccident testmg for alcohol and drugs
prompted the Safety’ Boa.rd to focus on the following postacc1dent testmg 1ssues:

. Timehness of .and accountabihty for_‘testing,' |
e Testing and' enforcernent responsibilities ‘and

o C0n51stency of U S. Coast Guard regulatlons w1th one another and with regulations in
“other transportatlon modes ‘ '

) ' Timehness of testing'has been a recurring problem in major marine accidents investigated
by the Safety Board. In the Julie N accident, the technicians elected to collect urine specimens
first and conduct breath testing later. Thus, breath testing did not commence until about 1620,
more than 5 hours after the accident, and was not completed until nearly 1800. Moreover, the
master, the crewmember most directly involved in the accident, was among the last to be tested.
This demonstrates that despite preparations by the vessel operator and timely orders to the testing
contractor to conduct the testing, it is possible to conduct less than adequate testing and not be'in
violation of the regulations. Consequently, the Safety Board concludes that Coast Guard
regulations for postaccident testmg do not communicate clearly that alcohol testing is more time-
sensitive and should be conducted as early as pos31ble and, when p0551b1e before collecting urine

~ specimens. '

In addition, alcohol or drugs could not be ruled out in numerous accidents investigated by -
the Safety Board because the postaccident testing was either not done or was delayed so long as
to make the testing meaningless. For instance, in the Julie N accident, the pilot failed to be tested
for alcohol because of the Coast Guard’s failure to adequately address the industry-wide problem
of postaccident alcohol and drug testing. Postaccident testing is not yet a reliable process ‘for
examining the factors of probable cause or for accurately assessing influences on safety

’The ﬁve drucs listed in the Department of Transportatlon reculations at 49 CFR 40.21 and the Coast
Gua:d régulations at 46 CFR 16.350 are marijuana, cocaine, opiates, phencyclxdmes (PCPs) and amphetammes



attnbutable to alcohol or drugs as is 111ustrated by the Julie N and five subsequent accrdents
shown in table 1 (enclosure 1).

The regulations at 33 Code of Federal Regulations (CFR).95 and 46 CFR 4.06 both place
the responsibility for testing on the marine employer; however, until late 1996, neither set of
regulations contained enforcement provisions that could be applied to the marine employer.
Lacking enforcement, the Coast Guard had to rely upon education and persuasion to get marine
employers to recognize and carry out their responsibilities under the regulations for postaccident
testing. The recently acquired authority in 46 United States Codes (U.S.C.) 2115 to impose civil
7 penalties on marine employers, as well as others, for failing to comply with the postac01dent
~ testing regulations is a valuable new tool for the Coast Guard. The fact that the Coast Guard now
has this authority should be conveyed to all Coast Guard personnel involved in enforcing the
postaccident testing regulatrons

Because-the Coast Guard now has.the needed authority to enforce its postaccident testing
- regulations, it should make enforcing these regulations a high priority and should develop a
Service-wide program with procedures and guidance to ensure that postaccident testing 1s an
effective, reliable process for accident investigation and enforcement :

Even a well-mformed vessel operator may have other responsibilities following an
accident that require a higher priority than postaccident testing and thus result in delayed testing '
for alcohol. Accordingly, it appears that the present procedure for testing will continue to result
in' unacceptable delays in alcohol testing, unless the Coast Guard becomes more actively
involved in ensuring that marine employers make reasonable efforts to conduct timely testing.
One way in which the Coast Guard could facilitate timely testing would be by having Coast
Guard personnel conduct testing under.certain circumstances. In the Julie N accident, a Coast
Guard representative was able to board the vessel about 1230; hence, it would have been possible
to initiate breath testing of the few 1nd1v1duals directly involved in the accident at that time, less
than 2 hours after the acmdent g

The Coast Guard routinely performs breath testing for alcohol of operators of recreatlonal
. vessels when such operators are involved in incidents or appear to be operating improperly. It
~would appear feasible for the Coast Guard personnel currently performing breath testing of
recreational vessel operators to conduct breath testing for alcohol of the individuals on
. commercial vessels that are directly involved in serious marine incidents. Coast Guard personnel
who are assigned to perform law enforcement or port safety functions normally would be able to
be on scene to conduct breath testing for alcohol much sooner than the owner/operator or the
owner/operator’s testing contractor. Requiring trained Coast Guard personnel to perform testing
of individuals on commercial vessels that are involved in serious marine incidents would not
appear to represent a significant increase in workload, and such a procedure would most likely
result in timely testing for alcohol. In fact, breath testing for alcohol may currently be conducted
by appropriately trained Coast Guard personnel if such testing would be more timely than that
arranged by the marine employer (ALDIST 179/94). '

‘The Safety Board concludes that although the primary reSponsiBility for postaccident
testing for alcohol and dangerous drugs should remain with the marine employer, the timeliness



of postaccident alcohol testing on commercial vessels could be greatly improved by having Coast
‘Guard personnel conduct breath testing‘ of crewmembers involved in an accident. '

The ‘availability of crewmembers for testing can also adversely affect testlng timeliness.
Although not an issue in the Julie N accident, in other accidents, marine pilots and crewmembers
have not been available for testing. Unless the crew is placed under subpoena, nothing prevents
the crew of a foreign vessel from being transported out of the country. Accordingly, it should be
required, when feasible, that the entire crew, including the marine pilot, remain with the vessel
for breath testing by the Coast Guard, or until given permission by the Coast Guard to leave the
vessel. The Safety Board concludes that requiring the crewmembers and pilot involved in a
marine accident to remain with the vessel, when it is safe to do so, for breath testing by the Coast
Guard would help to ensure that these individuals are tested for alcohol in a timely manner. -

The availability of testing equipment can also affect the timeliness of postaccident
testing. The regulations at 46 CFR 4.06 require U.S. oceangoing ships to carry breath-testing
devices and to have urine specimen collection and shipping kits readily available.® The Safety
Board considers the intent of this requirement to be a reasonable effort to enable postaccident
testing to be carried out expeditiously. Unfortunately, -the option allowing vessels to forgo
carrying the urine collection and shipping kits if they can be obtained in 24 hours can defeat the
intent of the regulation and lead to unacceptable delays in testing. Eliminating the 24-hour option
and requiring the equipment to be on board would eliminate the need to acquire this equipment
on a time-consuming case-by-case basis and then transport the equipment to the vessel. Having
the equipment on board would also make it possible for the vessel’s officers to conduct testing
when Coast Guard or shore-side technicians cannot reach the vessel in a timely manner.

Because most oceangoing ships entering U.S. ports are foreign vessels,* it appears likely
that marine casualties will probably involve such vessels as frequently as U.S. flag vessels. This
is borne out by the data in table 1, which show that over half of the accidents on U.S navigable
waters investigated by the Safety Board involved foreign vessels. Accordingly, the Safety Board
concludes that foreign, as well as U.S. vessels, should be required to carry breath-testing devices
and urine specimen collection and shipping kits on board so that postaccident testing can be
carried out in a timely manner. In addition, the Safety Board believes that having the breath-
testing and urine collection/shipping kits on board is important for timely testing, but knowledge
about how to use the devices is also crucial. Therefore, the Safety Board further concludes that a
vessel plan for conducting postaccident testing would ensure that the marine employer and vessel
personnel would be aware of the requirements for postaccident testing, trained to use the testing
and collection equ1pment on boa.rd and informed about where to send urine specu'nens for
analysis. ‘

\

>The Julie N had such equipment on board, but Maritime Overseas Corporation (MOC), the operator of the
vessel, elected to have an independent contractor perform the testing. MOC only allows crewmembers to perform
postaccident testing when an independent testing agency is not readily available.

Accordmo to data collected by the U.S. Customs Service and collated by the Bureau of the Census, there
were 85,330 port calls (arrival of vessels) to U.S. ports in 1996 by foreign vessels and 10,170 by U.S vessels. Some
port calls were made by the same vessel, as it is common for a vessel to visit more than one U S. port durmo a
voyage to the United States. : :
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Many postaccident testing reliability and reliability problems can be traced to the lack of
uniformity between 33 CFR 95 and 46 CFR 4.06, as illustrated by table 2 (enclosure 2). This
lack of uniformity regarding when to test and what specimens to collect for what purpose
probably contributed to the misunderstanding expressed by the pilot of the Julie N. and the
principal owner of the tugboat company that only urine was needed for postaccident testing. The
situation could be improved readily by inserting a minimal amount of text to explain that:

e Breath or blood is required for alcohol testing, and
e Urine is required solely for determining the use of dangerous drugs.

A simple, clear explanation of the purposes of the two categories of speeimens would
help eliminate confusion and misconceptions about postaccident testing and would assist the
Coast Guard in its continuing effort to inform the public about testing requirements.
Accordingly, the Safety Board concludes that including text in the regulations to clarify that
breath or blood specimens are for alcohol testing and that urine specimens are for determining
the presence of dangerous drugs would help to inform the marine industry that both urine and
breath or blood specimens are required for postaccident testing.

The two sets of rules also have different thresholds for initiating postaccident testing. In
33 CFR 95, testing is required when an individual is involved in a marine accident as defined
somewhat generally at 46 U.S.C. 61, whereas in 46 CFR 4.06, the threshold is a “serious marine
incident,” ‘as defined very specifically at 46 CFR 4.03-2. The definition of serious marine
incident, which includes discharges of oil of 10,000 gallons or more, appears to be well crafted to
provide a reasonable threshold for ‘accidents involving commercial vessels that are serious
‘enough to warrant testing and to exclude lesser accidents where the consequences would not be
severe. The Safety Board concludes that adopting the “serious marine incident” criteria described
in 46 CFR 4.03-2 as the criteria for initiating postaccident testing involving commermal vessels
- would provide uniform, easily understood conditions for initiating testing.

In addition, the regulatlons at 33 CFR 95 and 46 CFR 4. 06 do not specify a time limit for
postacc1dent testing or set a priority for alcohol testing. As was mentioned earlier, the Julie N's
-crew did not commence alcohol testing until more than 5 hours after the accident because the
testing technicians elected to collect urine specimens first. These actions complied with the
current regulations (33 CFR 95 and 46 CFR 4.06), which call for testing “as soon as practlcable ”
rather than requiring specific sampling times. :

‘ Because of its concemns about the time sensitivity of toxicological samphng, in 1989, the
- Safety Board recommended’ to the Department of Transportation (DOT) that both blood and urine
samples be collected within 4 hours of a transportation accident. Subsequent Congressional
concern about the possible use of alcohol by transportation workers resulted in the passage of the
- Omnibus Transportation Employee Testmg Act of 1991 (the Act). The preamble to the testing

Safety Recommendatxon 1-89-006 was issued in a December 5, 1989, letter to the DOT and classified
“Closed—Unacceptable Action,” on May- 15, 1995.

‘\
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regulations adopted by other DOT admlmstratlons pu:suant to the Act sets a 2- hour time perlod
for alcohol testlng and a requ1rement to document any failure to test.

Because alcohol is eliminated very qulckly from the body a.nd because the rate of
elimination can vary among people, testing very soon after an accident affords the best
opportunity to ascertain whether alcohol could be a casual factor in the accident. An additional
requirement for a written record of failure to test will emphasize to the marine employers that
timely testing for alcohol is needed and is expected to raise the priority for testing in relation to
* other postaccident responsibilities and concerns. The information in the written record will also
enable the Coast Guard to ascertain how closely the various marine employers are complying,
determine whether adjustments in the program are needed, and decide whether enforcement -
action is called for. Accordingly, the Safety Board concludes that adopting testing timeliness and
documentation requirements would result in more tlmely test1ng and facilitate effective over51ght ‘
by the Coast Guard. -

The Safety-Board‘bel’ieves that confusion regarding postaccident testing requirements and
procedures will persist as long as two sets of regulations exist on postaccident testing that contain
different information. To address this problem, two options appear feasible:« (1) Rewrite and
consolidate both sets of regulations to make them identical or (2) Locate the consolidated
regulations solely in either Title 33 (33 CFR 95) or Title 46 (46 CFR 4.006).

- Title 33, Navigation and Navigable Waters covers numerous. operational topics,” the
majority of which pertain to all vessels transiting U.S. waters or visiting U.S. ports. Because the
majority of the Title 33 regulations pertain to foreign vessels operating on U.S. waters, as well as
U.S. vessels, Title 33 is a logical location for the regulations conceming Operating a Vessel
While Intoxicared (33 CFR 95). The Safety Board concludes that the guidance to conduct testing
following marine accidents, being operational in nature and applicable to all vessels would fit
best in Title 33 of the reoulatlons : : ‘

Conversely, the Title 46 regulations are almost exclusively concerned with U.S.
commercial vessels and U.S. mariners and are directed at marine employers. The first part of
Title 46, Subchapter A, Procedures Applicable To The Public, and Part 4 of Subchapter A,
Marine Casualties Investigations, are widely recognized as applicable to foreign vessels that
experience a marine accident on U.S. waters as well as to U.S. vessels anywhere. Accordingly,
the location of regulations for Mandatory Chemical Testing Following Serious Marine Incidents
Involving Vessels in Commercial Service at 46 CFR 4.06 is logical. However, Title 46, because it
is largely devoted to U.S. mariners and vessels, does not invite or attract the attention of foreign
| vessel operators until they become 1nvolved ina rnarme accident. :

SFederal Aviation.A‘dminis’tration, Federal Railroad Administration, Federal Highway Administration,
Federal Transit Administration, and Research and Special Programs Administration.

’Of the 16 subchapters in Title 33 relating to Coast Guard functions, 12 are of interest to all vessels,
including foreign vessels. o



The Safety Board concludes that the guidance to conduct testing following marine
accidents, being operational in nature and applicable to all vessels, would fit best in Title 33 of
~ the regulations. Because one of the purposes of postaccident testing is to determine intoxication
from alcohol, the standards for intoxication should be a part of the testing regulations to avoid
the need to refer to other parts of the regulations which can be time-consuming and result in
confusion. The Safety Board concludes that renaming and expanding 33 CFR 95, Operating a
Vessel While Impaired (Intoxicated), by incorporating the present regulations at 46 CFR 4.06,
Mandatory Chemical Testing Following Serious Marine Incidents Involving Vessels in
Commercial Service, into 33 CFR 95 would eliminate the confusion caused by two sets of
regulations, contribute to. better understanding of the intent of the regulations, achieve improved
testing for alcohol and drugs, and demonstrate that postaccident testmg apphes to all vessels
~ experiencing a serious marine incident on U S. waters. :

The preamble to the testing regulations’adopted in‘other DOT administrations pursuant to
the Omnibus Transportation Employee Testing "‘Act of 1991 established an ‘additional
requirement concerning postaccident drinking that appears appropriate to commercial marine
vessels. This requirement prohibits anyone 1nvolved in an accident from consuming alcohol for 8
hours following the accident. - : ‘

The ability to.discern an individual’s blood alcohol concentration (BAC) can also be
affected by postaccident drinking. While the need for individuals involved in a serious accident
to refrain from consuming alaohol may be obvious, there is little reason to believe that
individuals involved will automatically avoid alcohol. Further, someone who regularly consumes
alcohol may be disposed to do so following the stress that can be associated with an accident. A
clear regulation applicable to commercial vessels, including foreign ve"ssels‘on U.S. waters,
would probably be sufficient to obtain compliance in most cases. Also, it would enable the Coast
Guard to take enforcement action when warranted. Accordingly, the Safety Board concludes that
adopting a requirement prohibiting individuals involved in a marine accident from consuming
alcohol within 8 hours of the accident would help to ensure that such 1nd1v1duals can be tested to
determine thelr BAC. ‘ :

‘Therefore, the Natlonal Transportat1on Safety Board recornmends that the U S. Coast
Guard:

- Evaluate the benefit of a permanént set of ranges for vessel pilots and masters
to use for navigating through the Casco.Bay Bridge and estabhsh such ranges
if Justlﬁed (M- 98 -69) -

EnSure that operational guidance for vessels navigating Portland harbor
developed by the Port Safety Forum or by the Captain of the Port is published
_in a source readily available to vessel masters and pilots, such as the U.S.
" Coast Pilot. (M-98-70) -



Incorporate language into the postaccident testing regulations that clearly
states alcohol testing is more time-sensitive and therefore should be conducted
‘ahead of drug testmg (M 98-71) '

‘Institute ‘a task force that will ‘evaluate deficiencies in past postaccident
alcohol and drug-testing performance and use “lessons learned” to implement

" a program that ensures testing is performed in a manner that w1ll produce
meamngful results (M-98- 72) ‘ :

' _Implement a procedure for Coast Guard personnel to conduct breath testing of
- mariners who are involved in a serious marine incident, as defined by 46 CFR
4.03-2, when testing by the marine employer will not or can not take place
within 2 hours of the accident. (M-98-73)

Establish'a.' requirement in the postaccident testing regulations that the crew -
and pilot of a vessel involved in a serious marine incident will remain with the
vessel, when it is safe to do so, for breath testing for alcohol until permitted
by the Coast Guard to leave the vessel. (M 98 74)

Establish a requlrement in the postacc1dent testing regulatlons that foreign-
commercial vessels on the navigable waters of the United States, as well as

- U.S. oceangoing vesséls, must have on board breath -testing devices capable of
. determining the presence of alcohol in a person’s system and urine specrmen .
' . collectlon and sh1pp1ng kits. (M-98-75) o :

Estabhsh a requirement in the postaccident testing regulatlons that foreign
vessels on the navigable waters of the United States and oceangomg uU.S.

vessels have a postaccident testing plan that identifies crewmembers who will
conduct the testing; sets forth the qualifications for crewmembers assigned to
~‘conduct the testing; establishes procedures for ‘the care of specimens,
“including chain of custody; lists the records to be prepared; and provides
identification and addresses for testing laboratories that can process urine.
* specimens or testing firms that may assist or conduct postaccident: testmg for
vessels in U.S. ports (M 98- 76)

Incorporate language into the postaccident testing regulations that clearly’
states that breath or-blood specimens are for determining the presence of
alcohol and that urine specimens are used to: determlne the presence of
- .dangerous drugs. (M 98- 77) ‘

To provide uniformity,. 'adopt the criteria for “serious marine incident”
described at 46 CFR 4.03-2 as the criteria for initiating postaccident testing for



‘commerc1al vessels in the regulations at 33 CFR 95 and in any future
" combined regulatlons (M-98-78)

Establish a requirement that postaccident testing for drugs begin within 4

hours of a serious marine incident and postaccident testing for alcohol begin

within 2 hours of a serious marine incident, with attempts to test for alcohol

ceasing after 8 hours, and establish a requirement that the marine employer
: document any testing delays or fa1lures (M-98-79) :

Expand the regulations"at 33 CFR 95 to incdrpotate the 'p‘rov‘isions‘ for
postaccident testing currently found at 46 CFR 4.06 with 2 minimum of cross-
referencing to other regulations, so that postaccident testing requirements are
easy to read and comprehend and are found in one part of the regulat1ons'
(M-98-80) ‘ :

Establish a provision in the postaccident testing regulations that prohibits
mariners involved in an accident from consuming alcohol for 8 hours
afterwards, or until breath or blood and urine specimens are collected or until
released by the Coast Guard. (M-98- 81)

Also, the Safety Board issued Safety . Recommendation M-98-82 to the Maine
Department of Transportation, M-98-83 to the Federal Highway Administration, and M-98- 84 to.
the American Association of State H1ghway and Transportation OfﬁCIalS '

Please refer to Safety Recommendat10ns M-98-69 through -81 in-your reply If you need
additional information, you may call (202) 314- 6457 :

Chalrman HALL, Vice Cha1rman FRANCIS and Members HAMMERSCHMIDT
GOGLIA, and BLACK concurred in- these recommendat1ons

‘Enclosures (@)
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Table lfTime elapsed before postaccident testiﬁg performéd and types of testing performed after major marine accidents
investigated by the Safety Board

November 6, 1993

Vessel Breath/blood testing Urine testing Remarks
(hours) ‘ (hours) ‘
Exxon Valdez —/10.5 - 10.5 = Testing delayed because of time necessary for Coast
March 24, 1989 Guard investigators arrive at scene and the several
: hours it took to locate a collector.
' = Alcohol was a causal factor.
‘World Prodigy - —/22 22 None.
June 23,1989 o
Aleutian Enterprise —— 42 * Remote location. Lack of knowledge by marine
March 22, 1990 ~ employer about postaccident testing. Urine specimen
‘ ‘ ‘from master tested negative.
Shinousa/ —f— 8 = USCG investigators on board soon after accident to
Chandy N interview crews observed no evidence of intoxication
Hellespont Faith or drug use. Pilot of Shirousa gave urine specimen
July 28; 1990 in about 8 hours. All other urine collected over 24
) hours later.
Mandan , 5.5/— 5.5 = Pilot and master tested. .
August 15, 1990 ‘ _ = Test results were negative for alcohol and drugs.
Jupiter Buffalo —/— Unknown/9.3 » USCG investigators reminded Buffalo of need for
September 16, 1990 ' alcohol and drug testing about 6 hours after accident.
o Some crewmembers had gone ashore already; thus,
no alcohol testing attempted of Buffalo crew. No one
thought to test Jupiter injured that were hospitalized.
Deceased Jupiter crewman tested negative for drugs.
Sea King —/— — » Owner refused to test. Lack of authority at time to
January 11, 1991 impose penalty against the owner for failure to test.
. .Master rescued by USCG soon after accident.
‘ = Unknown whether alcohol or drugs involved.
QE2 —/39 16-39 = Remote location. Marine employer’s instructions
August 7, 1992 were to cooperate with USCG in postaccident testing.
o = Test results were negative for drugs.
" Fremont/ —f— 18 None.
Juraj Dalmatinac —/— 14-16
December 21, 1992
Chris “—/7-7.5 7-7.5 = USCG on scene a few minutes after the accident.
May 28, 1993 ‘ .
Yorktown Clipper —— 18.5. = Remote location.
August 18, 1993
Mauvilla ‘ —— 8 = Remote location.
September 22, 1993
Omi Charger —f— 5-18 « Postaccident drinking. Lack of knowledge by marine
October 9, 1993 employer. Testing initiated by .USCG by informing
’ ‘ marine employer of need for testing and how to
obtain testing assistance. ‘
Noordam/ 7/i— 7-26 * No authority to conduct testing of foreign vessels in
Mount Ymitos Yes/— 29-30 international waters. However, watchstanders

volunteered for testing.

Enclosure 1




Vessel Breath/blood testing Urine testing Remarks
(hours) (hours) L Lo
El Toro - —/3-6 — : = Test results were negative for alcohol and drugs.
December 5, 1993 ‘ )
All Alaskan —f— 28 = Master not tested. Master boarded USCG cutter about
July 24, 1994 - : 3 hours after fire started but was not tested during the
3 days on board. Health clinic closed: thus, urine -
o collection of crew delayed until next day.
Seal Island L — = In port at St. Croix, Virgin Islands. Lack of -
October 8, 1994 knowledge by marine employer of testing
o o requirements.
Alaska Spirit —/Postmortem Not applicable | None.
May 27, 1995 . ‘ - ‘
Royal Majesty —/25-28 25-28 * No authority to conduct testing of foreign vessel in,
June 10, 1995 international waters. Remote location. Crew
’ volunteered to be tested.
Star Princess Pilot 4/— 4 » Test results were negative for alcohol and drugs
June 23,1995 Crew 8.5/— - 85 - (pilot). o ‘
Scandia o 9/— 15.7 = .Remote location. Crew fighting fire and attempting
January 19, 1996 to salvage barge. USCG performed breath testing of
' crew for alcohol. ‘
‘ . = Test results were negative for alcohol and drugs.
Universe Explorer —— 34 /| None.
July 27,1996 . ' ,
Julie N Pilot —/— 3 * Lack of knowledge by marine employer.
September 27, 1996 ‘ » Test results of pilot were negative for drugs.
» Breath testing of Julie N crew delayed by technicians
o T who elected to collect urine specimens first.
‘ Crew 3-7/— 3-7 = Test results were negative for alcohol and drugs.
. Dave Blackburn 9/— 9 None.
October 23, 1996 o
Sundowner —/16-17 16-17 » No breath testing conducted because owner reported
December 7, 1996. ‘ to USCG that he had permitted crew to engage in
‘postaccident drinking. Testing consortium under
contract not open after hours and on weekends, thus
delaying specimen collection.
' = Unknown whether alcohol or drugs involved.

Bright Field - Crew 6.5-8.5/— 6.5-8.5 * USCG on board soon after accident; reminded owner
December 7, 1996 Pilot 1.5/— 1.5 of need for testing. Directly involved personnel were
: . - ‘ tested last. ‘ ‘ -

. : ® Test results were negative for alcohol and drugs.
Cowslip/ Cowslip —/8.6-10 8.6-10 » Cowslip is a USCG cutter.
Evergrade ) - ‘
May 14, 1997 Pilot —/— 127
) Evergrade —/17.5-18.5 © | 17.5-18.5 ‘
Alaska I/ 6/— o 6 * Saliva collected instead breath for alcohol testing.
Hanjin Barcelona = No authority to test crew of Hanjin Barcelona
February 11, 1998 —— — -because ship was a foreign vessel in international

waters.
= Unknown whether alcohol or drugs involved.




. Table 2—Coast Guard regulations governing postaccident testing

33 CFR 95

46 CFR 4.06

 Applicability

* Commercial vessels-U.S. and foreign | = U. S. commercial vessels
flag ' | ‘= Foreign-flag commercial vessels on
# Recreational vessels—U.S. and foreign |- U.S. waters
| flag o
Intoxication standards for = Commercial operators—.04 percent None
alcohol blood alcohol concentration (BAC)
= Recreational vessels—.10 percent
BAC or State Standard
Testing samples General— s Urine
- = Breath = Breath or blood or both
= Blood R :
“# Urine

| = Saliva or other bodily fluids or tissues

Criteria for testing

Accident meeting criteria of
46 U.S.C. 6101:
* Death or serious injury to 1nd1v1dual

'« Material loss of property

= Material damage affecting
seaworthiness or efficiency of vessel
» Significant harm to the environment
-OR-
Individual suspected of being
intoxicated

“incident”, criteria of 46 CFR 4.03-2:

i Prbperty.damage exceeding

| ® Loss of inspected vessel

Accident meeting “serious marine

* One or more deaths

» Injury to passenger or crewmember
requiring medical treatment beyond
first aid or injury rendering
crewmember unfit for routine vessel
duties

$100,000

* Loss of self-propelled vessel of 100
gross tons

* Discharge of 10,000 gallons of oil
into navigable waters of U.S. or
reportable quantity of hazardous
substance into navigable waters or’
atmosphere of U.S.

Penalties for refusal to test*

Suspension or revocation of
employee’s license; none against
marine employer

Suspension or revocation of
employee’s license; none against
marine employer ‘

Testing respon51b1hty and
timeliness

Marine employer—as soon as practical

Marine eémployer—as soon as
practical

Postaccident drinking

No prohibition

No prohibition

Testing equipment required

Not specified

. .vessels)

* Breath testing devices (oceangomg

= Urine specimen collection and
shipping kits (only required on board
if not obtainable in 24 hours)

*The Coast Guard received authority in late 1996, after the Julie N accident, to impose civil penalties on marine
employers or anyone else failing to comply with the regulations for postaccident testmg
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National Transportatlon Safety Board
Washington, D.C. 20594
Safety Recommendatlon |

~ In reply refer to: M-98-82

- Mr. John G. Melrose

Commissioner

Maine Department of Transportation
16 State House Station

Augusta, Maine 04333-0016

The 560-foot-long Liberian tankship Julie N, carrying a cargo of heating oil, collided with
the south bascule pier of the Portland- South Portland (Million Dollar) Bridge in Portland, Maine,
about 1105 on September 27, 1996. The vessel had passed between the piers of the new Portland-
South Portland bridge (Casco Bay Bndge) and was en route to the Rolling Mills terminal about 1.2
miles beyond the Million Dollar Bridge. The vessel was under the direction of a State-licensed
docking master (pilot). After the collision, the pilot stated that as the vessel approached the bridge,
- he had issued three orders for port rudder to swing the bow to the left and then intended to order the
rudder to hard starboard and to increase the engine speed from slow to half ahead to stop the swing
and align the vessel for passage through the drawspan. However, the pilot inadveértently ordered the
rudder to hard port instead of hard starboard. He recognized his error within seconds and ordered
the rudder to hard ‘starboard; given the narrowness of the bridge span, however, the shifting of the
rudder occurred too late to avoid the colhsmn ‘ :

There were no injuries, but the collision resulted in a 30-foot-long hole in the vessel’s hull
beneath the waterline. About 4,000 barrels of oil spilled into the harbor. The vessel sustained about
$660,000 in damage, and the cost for cleanup of the oil was approximately $43 million. Repalrs to
the Mllhon Dollar Bridge were about $232,000.

. The National Transportatlon Safety Board determines that the probable cause of the
collision with the Portland-South Portland (Million Dollar) Bridge was the pilot’s inadvertent order -
to port (left) rudder instead of starboard (right) rudder. Contributing to the accident was the narrow
horizontal clearance of the bridge drawspan,-which afforded little leeway for human error.
Contributing to the severity of the damage to the vessel and to the amount of oil spilled was a
corner of the bndge pier that was not adequately shielded by the timber fender system

_ 'For additional informavtion, refer to Marine Special. Investigation Report—~Postaccident Testing for
Alcohol and Drugs in the Marine Industry and the Ramming of the Portland-South Portland (Million Dollar Bridge)
at Portland, Maine, by the Liberian Tankship Julie N on September 27, 1996 (NTSB/SIR-98/02).
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Improvmg the chances of successfully navigating the bridge would require altenng the
procedures, vessels, ‘or environment so that the job is made easier. The Casco Bay Bridge,
completed in 1997, accomplished this by doubling the width of the opening for vessel traffic
from 98 to 196 feet, which should reduce the number of bridge contacts by relaxing tolerances
for passage and allowing pilots to recover from minor errors during lineup. This added space will
give pilots a considerably larger margin for correcting an improper linéup.

Also, it is possible to design systems that are more error-tolerant. For example, fender
systems can be designed to offer protection to the vessel as well as the bridge in case of an error
in lineup or in conning the vessel. The much improved fender system at the new bridge is far
more capable of buffering contact than the former timber fender system. The Safety Board
concludes that the increased horizontal clearance and the improved fender system at the new
bridge have greatly improved safety for the class of vessels that normally would have transited
the old bridge and should reduce the likelihood of the brldgc being struck by similar class
vessels. : : S

Since. any navigational improvement, such as a wider bridge opening, can result in
increased vessel traffic, often by larger and different types of vessels, new safety problems are
likely to be encountered in the accident area. As the character of marine traffic changes over
time, the margin of safety initially. attributable to the greater clearance of the new bridge may
decrease as increasingly larger vessels transit the bridge. Larger tankships are already operating
and could start to call in Portland. Also, land area is available upstream of the bridge; therefore,
port development (such as container ship operations) above the bridge is possible. Container
ships with extensive sail areas may introduce problems in piloting and ship control that differ
significantly from any assoc1ated with piloting tankships of the size that have historically called
at Portland. Thus, the introduction of the different classes of vessels that can now transit the new
bridge may require changes in the piloting methods used to conn some vessels through the
bridge. Also, new operational guidelines may be needed to meet changes in the character of

navigation. ‘

- The Port Safety Forum, by bringing together those having various interests in the port,
appears to offer an appropriate means of assessing the needs of navigation safety oh a continuing
basis and to aid 'in developing operational guidance for. vessels. In Portland, any future
operational guidance for vessels would likely involve guidance on how and when to transit the
new bridge. To ensure that the Port Safety Forum is regularly apprised of any problems
associated with navigation through the bridge or with the bridge itself, including observations by
the bridge tenders, the Safety Board concludes that participation in the Port Safety Forum by a
representative of the MDOT who is familiar with bridge design or bridge maintenance would
apprise the Port Safety Forum of problems involving the Casco Bay Bridge. Therefore, the
National Transportation Safety Board recommends that the Maine Department of Transportation: -

Nominate a representanve fam1har with bridge design or brldge mamtenance
to participate on the Portland Port Safety Forum. (M-98- 82)



(VS

Also, the Safety Board issued Safety Recommendations M-98-69 through -81 to the U.S.
Coast Guard, M-98-83 to the Federal Highway Administration, and M-98-84 to the Amerxca.n
Association of State Highway and Transportation Officials.

The Natlonal Transportation Safety Board‘ is an independent Federal agency with the
statutory responsibility “to promote transportation safety by conducting independent accident
investigations and by formulating safety improvement recommendations” (Public Law 93-633).
The Safety Board is vitally interested in any action taken as a result of its safety
recommendations. Therefore, it would appreciate a response from you regarding action taken or
contemplated with respect to the recommendation in this letter. Piease refer to Safety
Recommendation M-98-82 in your reply. If you need additional information, you may call (202)

314-6457.

‘Chairman HALL, Vice Chéirman FRANCIS, and Members HAMMERSCHMIDT,
GOGLIA, and BLACK concurred in this recommendation.







National Transportation Safety Board
Washington, D.C. 20594
- Safety Recommendation

Date: May 19, 1998

In reply refer to: M-98-83

Honorable Kenneth R. Wykle
Administrator .

Federal Highway Admlmstratlon N
* Washington, D.C. 20590 '

The 560-foot-long Liberian tankship Julie N, carrying a.cargo of heating oil, collided with
the south bascule pier of the Portland-South Portland (Million: Dollar) Bridge in Portland, Maine,
about 1105 on September 27, 1996. The vessel had passed between the piers of the new Portland-
South Portland bridge (Casco Bay Bridge) and was en route. to the Rolling Mills terminal about 1.2

-miles beyond the Million Dollar Bridge. The vessel was under the direction of a State-licensed
docking master (pilot). After the collision, the pilot stated that as the vessel approac':hed the bridge,
“he had issued three orders for port rudder to swing the bow to the left and then intended to order the
rudder to hard starboard and to increasé the engine speed from slow to half ahead to stop the swing -
and align the vessel for passage through the drawspan. However, the pilot inadvertently ordered the
rudder to hard port instead of hard starboard. He recognized his error within seconds and ordered
the rudder to hard starboard; given the narrowness of the bndge span, however the sh1ft1ng of the
rudder occurred too late to av01d the colhslon ' :

1

There were no injuries, but the collision resulted in a 30-foot-long hole in the vessel’s hull
beneath the waterline. About 4,000 barrels,of oil spilled into the harbor. The vessel sustained about
$660,000 in damage, and the cost for cleanup of the oil was approx1mately $43 m11110n Repairs to
the Million Dollar Bridge were about $232,000. : ‘

The National Transportation Safety Board determines that the probable causé of the
‘ ‘colhslon with the Portland-South Portland (Million Dollar) Bridge was the pilot’s inadvertent order
to port (left) rudder instead of starboard (right) rudder. Contributing to the accident was the narrow
horizontal clearance of the bridge drawspan, which afforded little leeway for human error.
| Contrlbutmg to the severlty of the damage to the vessel and to the amount of oil spilled was a
corner of the bndge pier that was not adequately shJelded by the t1mber fender system

- 'F or additional information, refer to Marine Special Investigation Report—Postaccident Testing for
Alcohol and Drugs in the Marine Industry and the Ramming of the Portland-South Portland (Million Dollar Bridge)
at Portland, Maine, by the Liberian Tankship Julie N on September 27, 1996 (NTSB/SIR-98/02). :
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Evidence that navigating through.the Million Dollar Bridge was a demanding task is
apparent upon examination of the 20-year history of bridge contacts made by various ships and
barges under the control of various ships’ captains and pilots. According to the October 1986
Maine Department of Transportation Portland Bridge Fender Damage Summary of Bridge
Operator Reports to the Coast Guard Marine Safety Office in Portland, Maine, 46 cases. of
bridge damage caused by vessels occurred between January 1976 and May 1986. Two more
~ cases were recorded in 1987 and one in 1988. From 1989 through 1996, 22 collisions with the
bridge or fender system were recorded. The bridge tenders logged only those contacts in which
damage to the fender system occurred Frequent contact was a strong indication that the passage
through the brldge was too narrow for modern shipping traffic.

The east corner of the south brldge pier, which the vessel struck to produce the 30-foot-
long tear in the underwater hull, could have been better shielded by fendering, as it was
following the accident. However, the comer had never been a problem before because large
inbound and outbound vessels normally maneuver so as to pass very close to the north fender
system, a procedure that kept large vessels away from the south pier. Hence, the potential risk to
tank vessels posed by the comer was not recognized. However, ‘large vessels proceeding
. outbound have occasionally made contact with the fender system around the west corner of the
north bascule pier. Although occasional damage has occurred to the fender system, there is no
record of any vessel bemg holed S

The brldge s fender system was. not deswned to protect the br1dge from the types of
vessels, which have steadily increased in size,. that routinely navrgate its draw. In addition, the
fender system was 1nsufﬁC1ent to prevent damage to brldge elements from severe impacts. The
Safety Board: concludes that the bridge’s fender system did not prov1de adequate protection for
the bndge or for vessels nav1gat1ng through 1ts draw. . :

_ Improvmg the chances of successfully nav1gatmg the bndge would require altering the
procedures, vessels, or environment so that the job is made easier. The Casco Bay Bridge,
completed in 1997, accomplished this by doubling the width of the opening for vessel traffic
~ from 98 to 196 feet, which should reduce the number of bridge contacts by relaxing tolerances
for passage and allowing pllots to recover from minor errors during lineup. This added space will
give pilots a considerably larger margm for correcting an improper lineup.

“Also, it is possible to. deswn systems that are more error-tolerant. For example, fender
systems can be designed to offer protection to the vessel as well as the bridge in case of an error
in lineup or in conning the vessel. The much improved fender system at the new bridge is far
more capable of buffering contact than the former timber fender system. Consequently, the
Safety Board concludes that the increased horizontal clearance and the improved fender system
at the new bridge have greatly 1mproved safety for the class of vessels that normally would have
transited the old bridge and should reduce the likelihood of the bridge being struck by similar
* class vessels. Therefore, the National Transportation Safety Board recommends that the Federal ‘
nghway Administration: -

Inform in cooperatlon with the American Association of State nghway and.
Transportation Officials, State highway departments of the circumstances of this
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accident and recommend that the States evaluate the adequaey of fendering
systems at bridge piers where the systems were. not designed for the type and
size of vessel currently using the waterway and may not be adequate to protect
the bridge and take corrective action as necessary (M 98- 83)

. Also, the Safety Board issued Safety Recommendations M-98-69 through -81 to the U.S.
Coast Guard, M-98-82 to the Maine Department of Transportation, and M-98-84 to the Amencan ‘
Association of State Highway a.nd Transportation Officials. s

. Please refer to' Safety Recommendatlon M-98-83 in your' reply. If you need additional
information you may call (202) 314-6457.

Chalrman HALL. Vice Cha1rman FRANCIS, and Members I—IAMMERSCHMIDTl
GOGLIA and BLACK concurred in this recommendatton
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In reply refer to: M-98-84

Mr. Francis B. Francois
Executive Director
- American Association of State Highway and
Transportatlon Officials '
444 North Cap1tol Street, NW
‘Suite 249
Washington, D.C. 20001

The 560-foot-long Liberian tankship Julie N, carrying a cargo of heating oil, collided with
the south bascule pier of the Portland-South Portland (Million Dollar) Bridge in Portland, Maine,
about 1105 on September 27, 1996. The vessel had passed between the piers of the new Portland-

South Portland bridge (Casco Bay Bridge) and was en route to the Rolling Mills terminal about 1.2

miles beyond the Million Dollar Bridge. The vessel was under the direction of a State-licensed

docking master (pilot). After the collision, the pilot stated that as the vessel approached the bridge,

he had issued three orders for port rudder to swing the bow to the left and then intended to order the

. rudder to hard starboard and to increase the engine speed from slow to half ahead to stop the swing
and align the vessel for passage through the drawspan. However, the pilot inadvertently ordered the

“rudder to hard port instead of hard starboard. He recognized his error within seconds and ordered
the rudder to hard starboard; given the narrowness of the bridge span, however, the sh1ft1ng of the
rudder occurred too late to avoid the collision.’.

There were no injuries, but the' collision resulted in a 30-foot-long hole in the vessel’s hull
beneath the waterline. About 4,000 barrels of oil spilled into the harbor. The vessel sustained about
$660,000 in damage, and the cost for cleanup of the oil was approx1mate1y $43 m11110n Repalrs to
the Million Dollar Bridge were about $232,000.

The Natlonal Transportatlon Safety Board determmes that the probable cause of the
collision with the Portland- South Portland (Million Dollar) Bridge was the pilot’s inadvertent order
to port (left) rudder instead of starboard (nght) rudder. Contributing to the accident was the narrow
~ horizontal clearance of the bridge drawspan, which afforded little leeway for human error.

'For additional 1nformat10n refer to Marine Special Investigation Report—Postacc:derzt Testing for
Alcohol and Drugs in the Marine Ina'ustry and the Ramming of the Portland-South Portland (Million Dollar Bridge)
at Portland, Maine, by the Liberian Tankship Julie N on September 27, 1996 (NTSB/SIR-98/02). ‘
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Coritributing to the severity of the damage to the vessel and to the amount of oil spilled was a
corner of the bridge pier that was not adequately shielded by the timber fender system. -

Evidence that navigating through the Million Dollar Bndge was a demanding task is
apparent upon examination of the 20-year history of bridge contacts made by various ships and
barges under the control of various ships’ captains and pilots. According to the October 1986
Maine Department of: Transportation Portland Bridge Fender Damage Summary of Bridge
Operator Reports to the Coast Guard Marine Safety Office in Portland, Maine, 46 cases of
bridge damage caused by vessels occurred between January 1976 and May 1986. Two more
cases were recorded in 1987 and one in 1988. From 1989 through 1996, 22 collisions with the
bridge or fender system were recorded. The bridge tenders logged only those contacts in which
damage to the fender system occurred. Frequent contact was a strong indication that the passage
through the bridge was too narrow for modern shipping trafﬁc

The east comner of the south bridge pier, which the vessel struck to produce the 30-foot-
long tear in the underwater hull, could have been better shielded by fendering, as it was
- following the accident. However, the comer had never been a problem before because large
inbound and outbound vessels normally maneuver so as to pass very close to the north fender
system, a procedure that kept large vessels away from the south pier. Hence, the potential risk to -
tank vessels posed by the comer was not recognized. However, large vessels proceeding
outbound have occasionally made contact with the fender system around the west corner of the
north bascule pier. Although occasional damage has occurred to the fender system, there is no
record of any vessel bemg holed

The bndge s fender system was not designed to protect the bridge from the types of
vessels, which have steadily increased in size, that routinely navigate its draw. In addition, the
fender system was insufficient to prevent damage to bridge elements from severe impacts. The
Safety Board concludes that the bridge’s fender system did not provide adequate protection. for,
the bridge or for vessels nav1gat1ng through 1ts draw

Improving the chances of successfully navigating the bridge would require altering the
procedures, vessels, or environment so that the job is made easier. The Casco Bay Bridge,
completed in 1997, accomplished this by doubling the width of the opening for vessel traffic
from 98 to 196 feet, which should reduce the number of bridge contacts by relaxing tolerances
for passage and allowrng pilots to recover from minor errors during lineup. This added space will
give pilots a considerably larger margin for correctmg an 1mproper lineup.

Also, it is possible to design systems that are more error-tolerant. For example, fender
systems can be designed to offer protection to the vessel as well as the bridge in case of an error
‘in lineup or in conning the vessel. The much improved fender system at the new bridge is far
more capable of buffering contact than the former timber fender system. Consequently, the
~ Safety Board concludes that the increased horizontal clearance and the improved fender system
at the new bridge have greatly improved safety for the class of vessels that normally would have
transited the old bridge and should reduce the likelihood of the bridge being struck by similar
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class vessels. Therefore, the National Transport‘ation‘ Safety Board recommends that the
~ American Association of State Highway Transportation Officials: .

Inform, in cooperation with the Federal Highway Administration, State highway

~ departments of the circumstances of this accident and recommend that the States
evaluate the adequacy of fendering systems at bridge piers where the systems
were not designed for the type and size of vessel currently using the waterway
and may not be adequate to protect the bridge and ta.ke corrective action as
necessary. (M-98-84) : : :

Also, the Safety Board issued Safety Recommendations M-98-69 through -81 to the U.S.
- Coast Guard, M-98-82 to the Maine Department of TranSportanon and M-98- 8.) to the Federal
Highway Admlmstratlon

The Nat1onal Transportation Safety Board is an independent Federal agency with the
statutory responsibility “to promote transportation safety by conducting independent accident

- investigations and by formulating saféty improvement recommendations” (Public Law 93-633).

The Safety Board is vitally interested in any action taken as a result of its safety
recommendations. Therefore, it would appreciate a response from you regarding action taken or
contemplated with respect to the recommendation in this letter. Please refer to Safety
Recommendation M-98-84 in your reply. If you need addmonal information, you may call (202)
314-6457.

Chairman HALL, Vice Chaxrrnan FRANCIS, and Members HAMMERSCHMIDT
' GOGLIA, and BLACK concurred in this recommendation.







